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TO 


THOMAS  STEPHENS  DAVIES,  Esq.  F.R.S.  L.&E. 

Royal  Military  Academy,   Woolwich. 

My   DEAR   SlR, 

I  claitn  the  privilege  of  inscribing  this  book  to 
you,  because,  as  my  first  public  effort  in  literature,  it  is — 
whether  good  for  anything  or  not — the  most  sincere  present 
I  can  make  to  my  best  and  most  valued  friend. 

It  may  seem  rather  irrelevant  to  the  purposes  of  a  dedica- 
tion,  if  I  allude  to  the  early  mathematics  of  your  own  country. 
It  may  not  be  generally  known,  that  many  of  the  men  of 
science  who  adorned  the  walls  of  the  University  of  Oxford 
in  the  middle  ages,  were  Welchmen  :  and  I  mention  this, 
because  the  title  of  a  work  lately  announced  has  excited  a 
question  relative  to  the  existence  of  materials  requisite  for 
writing  a  history  of  the  early  progress  of  science  in  that 
principaHty.  I  am  not  surprised  at  the  question  when  I  take 
into  consideration,  that  a  man— or  rather  a  boy — who  arro- 
gates  to  himself  the  title  of  the  Welch  mathematical  repre- 
sentative  of  England,  once  said  in  (he  dining-hall  of  my  own 
College,  when  a  dispute  about  Demoivre's  theorem  had 
ariscn,  that  ''  hc  thought  Demoivre  a  vcry  clever  man,  having 
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written  some  praiseworthy  articles  on  the  expansion  of  series 
in  the  Philosophical  Magazine !"  How  would  the  nianes 
of  Gwdion,  Gwyn,  and  Idris  be  horrified,  were  they  to  hear 
of  such  a  desecration  of  thesacred  rights  ofhistory  ! 

Yoii,  I  am  sure,  will  be  pleased  to  see  the  labours  of  some 
of  your  predecessors  brought  to  iiglU.  They  will  serve  to 
giveadditional  lustre  to  theexertions  ofthebest  geometrician 
in  England;  and  the  transcriber  will  feel  himseif  invigorated 
by  the  hope  of  being  able  to  fill  up  a  chasm  in  history, 
being  convinced  that  he  has  left  the  meritorious  labours  of 
later  writers — Anderson,  Fermat,  Simson,  and  Playfair — in 
better  and  more  able  hands. 

Believe  me,  my  dear  Sir, 
ever  to  reniaiii, 

Yours,  niost  faithfully, 

JAMES  ORCHARD  HALLIWELL. 


Jesus  College,  Cambriuge. 
March  ]st,  1839. 


P  R  E  F  A  C  E. 


I  HAVE  thought  it  unnecessary  to  enter  very  fuUy  into  the 
history  of  the  several  treatises  in  this  volunie,  because  it 
will  be  done  at  large  in  my  history  of  early  English 
Mathematics,  novv  in  the  course  of  rapid  preparation  for  the 
press.  The  foUowing  notes  on  some  of  them  may  not  prove 
unacceptable. 

I.  Johannesde  Sacro-Boscode  Arithmetica.  Oftenoccurs 
in  MSS.  without  his  name;  MSS.  Harl.  3647.  3843.  4350. 
Bib.  Reg.  12  C.  xvii.  Arund.  343.  Cott.  Cleop.  B.  vi. 
f.  234.  Publ.  Cantab.  li.  I.  15.  (1692).  An  English 
translation — Ashm.  396.  The  present  text  is  taken  from 
a  MS.  in  ray  own  library,  purchased  at  the  sale  of  the 
Library  of  the  Abbate  Canonici  of  Venice. 

III.  A  Treatise  on  the  Nvjneration  of  Algorism. — This  is 
taken  frora  a  single  leaf  of  vellum,  found  loose  in  an  old  MS. 
on  astronomy  in  my  possession  :  from  Dr.  Clarke's  library. 

IV.  Bourne^s  Treatise  on  Optical  Glasses. — The  other 
work  he  mentions  in  his  dedication,  as  having  been  in- 
scribed  to  Lord  Burghley,  is  in  the  British  Museum.  MS. 
Sloan.  3651. 

V.  Johannes  Robyns  de  Cometis. — From  a  MS.  in  my 
own  library.  Other  copies,  Bib.  Reg.  12  B.  xv.  and  Trin. 
CoU.  Cantab.  inter  MSS.  Gal.  O.  I.  11. 

VIII.  ^  MercIianVs  Account  Table. — This  table  is  ex- 
ceedingly  curious,  conducted  partly  similar  to  an  abacus, 
the  cyphers  at  the  bottoni  being  used  to  guide  the  manual 
calculator. 
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IX.  Carmen  de  Algorismo.  —  A  MS.  of  the  Massa 
Compoti  in  the  British  Miiseum  (Harl.  3902),  byAlexander 
de  Villa  Dei,  possesses  an  introduction  to  the  work  by  some 
other  author :  it  is  there  stated  that  the  same  author  com- 
posed  Doctrinale  et  Algorismum  Metricum.  M.  Chasles 
informs  me  that  a  MS.  of  this  tract  in  the  French  King's 
Library  (7420.  A.)  has  the  foUowing  colophon  at  the  end : 
Explicit  Algorismus  editus  a  Magistro  Alexandro  de 
Villa  Dei.  This  is,  I  think,  quite  sufficient  to  prove  him 
to  be  the  author. 

MSS.  of  it  are  very  nuraerous :  I  will  mention  a  few 
for  guidance.  MSS.  Bib.  Reg.  8  C.  iv.  12  E.  i.  12  F.  xix. 
Cot.  Vitell.  A.  i.  (first  chapter).  Trin.  Coll.  Cant.  O.  v.  4. 
ii.  45.  i.  31.  S,  John,  F.  18.  Publ,  Mm,  iii.  11.  (2310). 
li.  i.  13.  (1690.)  i.  15.  (1692).  Bodl.  57.  Fairf.  27. 
Digb.  15.  22.  81.  97.  98.  104.  190.     Bodl.  4to.  D.  21.  Jur. 

Fragments  MSS.  Sloan.  513.  1620.  2397.— Many  copies 
of  it  occur  in  the  Catalogue  of  the  Library  of  the  Dover 
Monastery  (MS.  Bodl.  920.)  made  in  1389.— Fec/.  Monast. 
iv.  p.  532. 

MS.  Digb.  104,  has  Ambrosinusfor  Algorismus  in  the  first 
line.     MS.  Sloan.  513,  has  the  following  colophon — 

"  Explicit  traetatus  algorismi  tum  satis  breve  et  bono  commento 
secundum  Saxton. 

Qui  .scripsit  carmen  sit  benedictus.     Amen  ! 
Nomen  scriptoris  Galfridus  plenus  Amoris." 

Whose  name  is  here  latinized   I  know  not,  but  I  am  not 
inclined  to  give  much  credit  to  it. 

XII.  The  Preface  to  an  Almanac  for  1430. — It  was 
pointed  out  to  me  by  a  friend,  that  some  portions  of  this 
are  evidently  plagiarized  from  Chaucer's  preface  to  his  tract 
on  the  Astrolabe. 
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JOANNIS  DE   SACRO-BOSCO 
TRACTATUS 

DE  AUTE  ^UMERANDl. 


Omnia  quae  a  prirnseva  rerum  origine  pro- 
cesserunt  ratione  numerorum  formata  sunt/  et 
quemadmodum  sunt,  sic  cognosci  habent  :  unde 
in  universa  rerum  cognitione,  ars  numerandi  est 
operativa.  Hanc  igitur  scientiam  numerandi 
compendiosam  edidit  philosophus  nomine  Algus,^ 
unde  algorismus  nuncupatur,  vel  ars  numerandi, 

'  "  Omnia  quaecunque  a  primaeva   rerum  natura  constructa 

sunt,  numerorum  videntur  ratione  formata." — Boetii  Arith.  lib.  i. 

cap.  2,  Edit.  Par.  1521,  fol.  8.      Vid.  Hen.  Welpii  Arith.  Prac- 

tica,   4to.    Colon.   1543.      Enchiridion  Algorismi  per  Joannem 

Huswirt,   4to.   Colon.   1501.      Licht   de   Algorismo,   4to.   Leip. 

1500. 

'  "  Rex  quondam  Castelliae."     Johannis  Norfolk  progressionis 

mmmula,  MS.  Harl.  Mus.  Brit.  3742.  "  Cum  haec  scientia  de 
numeris  quae  algorismus  ab  inventore  vel  ab  Algo,  quae  est  in- 
ductio  et  rismus,  quae  est  numerus  quasi  inductio  in  numeros 
appellatur. ' — Tractatus  de  Algorismo,  MS.  Arundel.  M.B.  332, 
fol.  68.  Vid.  Pref.  a  "  CEuvre  tresubtille  et  profitable  de  Arith- 
meti(jue  et  Geom."  4tu.  Par.  1515,  Sig.  B.  2. 
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vel  introductio  in  numerum.  Numerus  quidem 
dupliciter  notificatur,  formaliter  et  materialiter : 
formaliter  ut  numerus  est  niultitudo  ex  unita- 
tibus  aggregata  :  materialiter  ut  numerus  est 
unitates  collectse.  Unitas  autem  est  qua  una- 
quaeque  res  una  dicitur.  Numerorum  alius 
digitus  ;^  alius  articulus ;  alius  numerus  com- 
positus  sive  mixtus.  Digitus  quidem  dicitur 
omnis  numerus  minor  denario  ;  articulus  vero 
est  omnis  numerus  qui  potest  dividi  in  decem 
partes  aequales,  ita  quod  niliil  residuum  sit ; 
compositus  vero  sive  mixtus  est  qui  constat 
ex  digito  et  articulo.  Et  sciendum  est  quod 
omnis  numerus  inter  duos  articulos  proximos 
est  numerus  compositus.  Hujus  autem  artis 
novem^  sunt  species ;  scilicet,  numeratio,  ad- 
ditio,  subtractio,  mediatio,  duplatio,  multipli- 
catio,  divisio,  progressio,  et  radicum  extractio ; 
et   haec  dupliciter  in   cubicis  et  quadratis;  inter 

^  "  Digitus  est  omnis  nuiuerus  minor  decem.  Articulus  est 
omnis  numerus  qui  digitum  decuplat,  aut  digiti  decuplum,  aut 
decupli  decuplum,  et  sic  in  infinitum.  Separantur  autem  digiti 
et  articuli  in  limites.  Limes  est  collectio  numerorum,  qui  aut 
digiti  sunt,  aut  digitorum  sequaemultiplices,  quilibet  sui  relativi. 
Limes  itaque  primus  digitorum,  secundus  primorum  articulo- 
rum.  Tertius  est  secundorum  articulorum.  Et  sic  in  infinitum. 
Numerus  compositus  est  qui  constat  ex  numeris  diversorum 
limitum.  Item  numerus  compositus  est  qui  pluribus  figuris 
significativis  representatur." — Algorismus  demonstratus  Regio- 
montani,  edit.  1534,   Sig.  A.  iv. 

*  Prodocimus  de  Beldemando  de  Padua  facit  idem  divisionem, 
sed  Lucas  Paciolus  de  Burgo  Sancti  Sepulchxn  omittit  duplatio- 
nem  et  mediationem.     Vid.  Wallisii  Opera,  tom.  iii.  Art.  Alg. 
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quas   primo    de   immeratione    et  postea  de   aliis 
per  ordinem  dicetur. 


I. — Numeratio. 

Est  autem  numeratio  cujuslibet  numeri  per 
figuras  competentes  artificialis  representatio. 
Figura  vero  difFerentia  locus  et  limes  idem 
supponunt,  sed  diversis  rationibus  imponuntur. 
Figura  dicitur  quantum  ad  lineae  pertractionem. 
Differentia  vero  quantum  per  illam  ostenditur 
qualiter  figura  precedens  differat  a  subsequenti. 
Locus  vero  dicitur  ratione  spatii  in  quo  scri- 
bitur.  Limes^  quia  est  via  ordinata  ad  cujus- 
libet  muneri  representationem.  Juxta  igitur 
novem  limites  inveniantur  novem  figurae,  no- 
vem  digitos  representantes  ;  quse  tales  sunt, 
9.8.7.6.5.4.3.2.1.  Decima  figura  di- 
citur  theta,®  vel  circulus,  vel  cifra,'  vel  figura 
nihili  quia  nihil  significat,  sed  locum  tenens 
dat  aliis  significare :  nam  sine  cifra  vel  cifris 
purus  non  potest  scribi  articulus.      Cum  igitur 


'"  "Numerorum  diversi  sunt  limites.  .Primus  enim  limes  restat 
ab  unitate  ustjue  acl  denarium;  a  dcnario  in  centenarium:  a  cen- 
tenario  in  millenarium :  et  sic  per  decuplum.  Secundus  limes 
a  binario  usque  ad  vigenarium :  a  vigenario  usque  ad  ducenta ; 
a  ducentis  usque  ad  duo  millia.  Similiter  et  caeteri  per  cteteros 
digitos  sumuutur.  Sunt  autem  tot  liraites  quot  digiti." — ?1S.  de 
Algorismo,  Bib.  Trin.  Col.  Cant.  Gal.  CoUect.  O  2.  4.5,  fol.  .37. 

•^  In  multis  MSS.  teca  et  theca. 

'  Vid.  Noviomagus  de  Numeris,  12mo.  Par.  1539,  p.  40. 
Vossius  de  Scien.  Math.  et  Wallisii  Algebra,  Angl.  edit.  p.  9. 
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per  has  novem  figuras  significativas  adjunctas 
quandoque  cifrse  quandoque  cifris  contingat 
quemlibet  numerum  representare,  non  fuit  ne- 
cesse  plures  invenire  figuras  significativas.  No- 
tandum  igitur  quod  quilibet  digitus  una  sola 
figura  sibi  appropriata  habet  scribi.  Omnis 
vero  articulus  per  cifram  primo  positam  et  per 
figuram  digiti  a  quo  denominatur,  ille  articulus 
habet  representari  vel  denominari.  Quilibet 
articulus  ab  aliquo  digito  denominatur,  ut  de- 
narius  ab  unitate,  vigenarius  a  binario,  et  sic 
de  aliis.  Omnis  numerus  in  eo  quod  digitus 
habet  poni  in  prima  differentia :  omnis  articulus 
in  secunda.  Omnis  vero  numerus  a  decem  us- 
que  ad  centum,  ut  centenarius  excludatur,  scri- 
batur  duabus  figuris  ;  si  sit  articulus,  per  cifram 
primo  loco  positam  et  figuram  scriptam  versus 
sinistram  quae  significat  digitum  a  quo  deno- 
minatur  ille  articulus ;  si  sit  numerus  com- 
positus,  scribatur  digitus  qui  est  pars  illius 
numeri  compositi  et  sinistretur  articulus.  Item 
omnis  numerus  a  centum  usque  ad  mille,  ut 
millenarius  excludatur,  per  tres  figuras  habet 
scribi.  Item  omnis  numerus  a  mille  usque  ad 
decem  millia,  per  quatuor  figuras  habet  scribi, 
et  sic  deinceps.  Notandum  quod  quselibet 
figura  primo  loco  posita  sigriificat  suum  digi- 
tum :  secundo  decies  suum  digitum :  tertio 
centies  suum  digitum  ;  quarto  loco  millesies ; 
quinto  loco  decies  millesies ;  sexto  loco  cen- 
ties  millesies ;    septimo  loco  millesies    millesies. 
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et  sic  usque  ad  inlinitum  multiplicando  per  haec 
tria,  decem,  centum,  mille :  quse  tamen  omnes 
continentur  in  hac  maxima ;  quaelibet  figura  in 
sequenti  loco  posita  decies  tantum  significat 
quantum  in  praecedenti.  Item  sciendum  est  quod 
supra  quamlibet  figuram  loco  millenarii  positam 
componenter  possunt  poni  quidam  punctus  ad 
denotandum  quod  tot  millenarios  debet  ultima 
figura  representare,  quot  fuerunt  puncta  pertran- 
sita.  Sinistrorsum  autem  scribimus  in  hac  arte 
more  Arabum  hujus  scientiae  inventorum,  vel  hac 
ratione  ut  in  legendo,  consuetum  ordinem  obser- 
vantes  numerum  majorem  proponamus. 

II. — Additio. 

Additio^  est  numeri  vel  numerorum  aggregatio, 
ut  videatur  summa  excrescens.  In  additione 
duo  ordines  figurarum  et  duo  numeri  adminus 
sunt  necessarii,  numerus  cui  debet  fieri  additio, 
et  numerus  qui  recipit  additionem  alterius  et 
debet  superscribi.  Numerus  vero  addendus  est 
ille  qui  debet  addi  ad  alium,  debet  subscribi,  et 
competentius  est  ut  minor  numerus  subscribatur 
et   majori   addatur.       Si    igitur    velis   numerum 

*  "  Additio  est  numeri  ad  niimerum  aggregatio,  ut  videatur 
summa  excrescens  :  vel  aliter  :  additio  est  duorum  numerorum 
tertii  inventio  qui  ambos  contineat.  In  additione  duo  sunt 
ordines  et  duo  numeri  sunt  necessarii ;  scilicet,  numerus  adden- 
dus  et  numcrus  cui  debet  fieri  additio." —  MS.  de  Arithinetica, 
Mus.  Brit.  Arundel.  332,  fol.  (38,  b. 
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addere  numero,  scribe  numerum  cui  debet  fieri 
additio  in  superiori  ordine  per  suas  differentias  ; 
numerum  vero  addendum  in  inferiori  ordine  per 
suas  differentias,  ita  quod  prima  inferioris  ordinis 
sit  sub  prima  superioris  ordinis,  secunda  sub 
secunda,  et  sic  de  aliis.  Hoc  facto,  addatur  prima 
inferioris  ordinis  primae  superioris  ordinis ;  ex 
tali  ergo  additione  aut  excrescat  digitus,  aut 
articulus,  aut  numerus  compositus.  Si  digitus, 
loco  superioris  deletae  scribatur  digitus  excres- 
cens.  Si  articulus,  loco  superioris  deletse  scribatur 
cifra  et  transferatur  digitus  a  quo  denominatur 
ille  articulus  versus  sinistram  partem,  et  addatur 
proximae  figurae  sequenti,  si  sit  figura  sequens  ; 
si  nulla,  sit  figura  ponatur  in  loco  vacuo.  Si 
autem  contingat  quod  figura  sequens  cui  debet 
fieri  additio  articuli  sit  cifra,  loco  illius  deletse 
scribatur  digitus  articuli.  Si  vero  contingat  quod 
sit  figura  nonenarii,  et  ei  debeat  fieri  additio 
unitatis  ;  loco  illius  nonenarii  deletse  scribatur 
cifra,  et  sinistretur  articulus  ut  prius,  Si  autem 
excrescat  numerus  compositus,  loco  superioris 
deletae  scribatur  digitus,  pars  illius  numeri  com- 
positi,  et  sinistretur  articulus  ut  prius.  Hoc 
facto,  addatur  secunda  secundae  sibi  suprapositae, 
et  fiat  ut  prius. 

I H. — Subtractio. 

Subtractio  est,  propositis  duobus  numeris,  ma- 
joris   ad    minorem    excessus    inventio :    vel   sic. 
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subtractio  est  uumeri  a  numero  ablatio,  ut  vicle- 
atur  summa  excresceus.  Minor  autem  de  majori 
subtrahi  potest,  vel  par  de  pari ;  major  vero  de 
minori  nequaquam.  lile  quidem  numerus  major 
est  qui  plures  habet  figuras,  dummodo  ultima  sit 
significativa :  si  vero  tot  sint  unitates  in  uno 
quot  in  alio  reliquo,  videndum  est  per  ultimas  vel 
penultimas,  et  sic  deinceps.  In  subtractione  vero 
duo  sunt  numeri  necessarii ;  scilicet,  numerus 
subtrahendus,  et  numerus  a  quo  debet  fieri  sub- 
tractio.  Numerus  subtraheudus  debet  sibi  scrJbi 
per  suas  differentias,  ita  quod  prima  sub  prima, 
secunda  sub  secunda,  et  sic  de  aliis.  Subtrahe 
ergo  primam  figuram  inferioris  ordinis  a  figura 
sibi  supraposita,  et  illa  aut  erit  par,  aut  major, 
aut  minor.  Si  par,  ea  deleta  loco  ejus  ponatur 
cifra,  et  hoc  propter  figuras  sequentes  ne  minus 
significent.  Si  major  supponatur,  tunc  deleantur 
tot  unitates  quot  contineat  inferior  figura  et  re- 
siduum  loco  ejus  ponatur.  Si  minor  quam,  major 
numerus  de  minori  subtrahi  non  potest,  mutuetur 
unitas  a  figura  proxima  sequente  quse  valet  decem 
respectu  precedentis  figurae  ;  ab  illo  ergo  denario 
et  a  figura  a  qua  debuit  fieri  subtractio  simul 
junctis  subtrahatur  figura  inferior  et  residuum 
ponatur  in  loco  figuras  deletae.  Si  vero  figura 
a  qua  mutuanda  est  unitas  sit  unitas,  ea  deleta 
loco  ejus  scribatur  cifra  ne  figurne  sequentes 
minus  significent  deinde  operare  ut  prius.  Si 
vero  figura  a  qua  mutuanda  est  unitas  sit  cifra, 
accedet  ad  proximam   figuram   significativam  et 
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ibi  mutuat  unitate  et  in  redeundo  in  loco  cujus- 
libet  cifrae  pertransitae  ponatur  figura  nonenarii ; 
cum  igitur  perventum  fuerit  ad  illam  figuram  de 
qua  intenditur,  remanebit  tibi  denarius  ab  illo 
ergo  denario,  et  a  figura  non  potest  fieri  subtractio 
simul  junctis  subtrahatur  figura  sibi  supposita  ut 
prius.  Ratio  autem  quare  loco  cujuslibet  cifras 
pertransitae  relinquitur  nonenarii  figura  haec  est. 
Si  autem  tertio  loco  mutuetur  unitas  illa  respectu 
illius  a  qua  debuit  fieri  subtractio,  valuit  centum  ; 
sed  loco  cifra)  pertransitse,  relinquitur  nonenarius 
qui  valet  nonaginta,  unde  remanet  tantum  dena- 
rius,  et  eadem  erit  ratio  si  a  quarto  loco  vel  a 
quinto  vel  deinceps  mutuetur  unitas.  Hoc  facto, 
subtrahe  secundam  inferioris  ordinis  a  sua  supe- 
riori,  et  negociandum  est  ut  prius.  Sciendum 
est  quod  tam  in  additione  quam  in  subtractione 
possumus  incipere  operari  a  sinistra  parte  ten- 
dendo  versus  dextram  ;  sed,  ut  dicebatur,  fuit 
commodius.  Si  autem  probare  volueris  utrum 
bene  feceris,  nec  ne  figuras  quas  prius  subtraxisti 
adde  superioribus,  et  concurrent  eeedem  figurae 
si  recte  feceris,  quas  prius  habuisti.  Similiter 
in  additione,  quum  omnes  figuras  addideris,  sub- 
trahas  quas  prius  addidisti  et  redibunt  eeedem 
figurae  quae  prius  habuisti,  si  feceris  recte  :  est 
enim  subtractio  additionis  probatio,  et  converso.'' 

^  "  Una  species  probat  aliam ;  si  itaque  volueris  explorare 
veritatem  calculi  in  additione,  subtrahe  partes  conjungendas  ab 
aggregato :  sique  nihil  remanet,  vera  est  operatio.  E  contra 
vero,  in  subtractione  exploraturus  calculum,  adde  relictum  ad 
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IV. — Mediatio. 


Mediatio  est  numeri  propositi  medietatis  in- 
ventio,  ut  videatur  quae  et  quanta  sit  illa  me- 
dietas.  In  mediatione  autem  tantum  est  unus 
ordo  figurarum  et  unus  numerus  necessarius,  sci- 
licet,  numerus  mediandus.  Si  ergo  velis  nume- 
rum  aliquem  mediare,  scribatur  ille  numerus  per 
suas  differentias  et  incipe  a  dextris,  scilicet,  a 
prima  figura  versus  dextram  tendendo  ad  sinis- 
tram.  Prima  igitur  figura  aut  erit  significativa 
aut  non  :  si  non  sit  significativa,  cifra  prsemitta- 
tur  et  fiat  alterius  :  si  vero  fuerit  significativa, 
ergo  representabit  unitatem  aut  alium  digitum  : 
si  unitatem  loco  ejus  deletae  ponatur  cifrapropter 
figuras  sequentes  ne  minus  significent,  et  scriba- 
tur  illa  unitas  exterius  in  tabula,  vel  resolvatur 
illa  unitas  in  sexaginta  minuta,  et  medietas  illo- 
rum  sexaginta  abjiciatur  et  reliqua  medietas 
reservetur  exterius  in  tabula,  vel  scribatur  figura 
dimidii :  sciendum  tum  quod  nullum  ordinis 
locum  obtineat  aliquod,  tamen  significat  quod 
medietas  duplata  in  suum  locum  recipiatur  in 
duplatione.  Si  autem  prima  figura  significet 
alium  digitum  ab  unitate,  ille  numerus  aut  erit 
par  aut  impar.  Si  par,  loco  ejus  deletae  scribatur 
medietas   illius   numeri   paris.     Si    impar,  sume 

numerum  subtrahendum,  cunique  reclit  is,  a  quo  subtractio  facta 
est,  justa  est  operatio." —  Winshemii  Compendinm  Logisticcp 
Astronomicce,  12mo.  1563,  Sig.  B.  3. 
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luimerum  proximum  parem  sub  illo  contentum, 
et  medietatem  ejus  pone  in  loco  illius  imparis 
deleti ;  de  unitate  autem  quae  remanet  medianda, 
fac  ut  prius.  Hoc  facto,  medianda  est  secunda 
figura  et  negocianda  est  ut  prius,  si  cifra  praeter- 
mittatur  intacta.  Si  autem  figura  sit  significativa, 
aut  par  aut  impar  erit :  si  par,  loco  ejus  deletse 
scribatur  ejus  medietas ;  si  impar,  aut  erit  unitas 
aut  alius  digitus  numerum  imparem  representans. 
Si  unitas,  loco  ejus  deleta?  scribatur  cifra.  llla 
autem  unitas  cum  valet  decem  respectu  figurse 
prioris  de  illis  decem  sumatur  medietas  :  quina- 
rius  et  addatur  figurse  praecedenti.  Si  vero  fuerit 
alius  digitus  numerum  imparem  representans, 
sume  proximum  parem  sub  illo  contentum,  et 
medietas  ejus  loco  illius  imparis  deletae  ponaturi 
unitas  autem  quse  remanet  medianda  valet  decem 
respectu  figurse  praecedentis :  dividatur  ergo  ille 
denarius  in  duos  quinarios,  et  unus  illorum  ab- 
jiciatur,  et  reliquus  addatur  figura?  pra^cedenti  ut 
prius.  Si  autem  cifra  fuerit  cui  debet  addi  qui- 
narius,  deleatur  cifra,  et  loco  ejus  scribatur 
quinarius,  et  sic  operandum  est  donec  totus 
numerus  mediatur  qui  scriptus  fuerit. 


V. — Duplatio. 

Duplatio  est  numeri  propositi  ad  seipsum  ag- 
gregatip,  ut  videatur  summa  excrescens.  In 
duplatione  tantum  unus  ordo  figurarum  est 
necessarius.     In  tribus   speciebus  precedentibus 
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inchoamus  a  dextra  et  a  figura  minori ;  in  hac 
autem  specie  et  in  omnibus  sequentibus  inchoa- 
mus  a  sinistra  et  a  figura  majori :  unde  versus — 

Subtrahis  aut  addis  a  dextris  vel  mediabis  ; 
A  leva  dupla,  divide,  multiplicaque  : 
Extrahe  radicem  semper  sub  parte  sinistra.^ 

Si  enim  velis  incipere  duplare  a  prima  figura,  con- 
tinget  idem  bis  duplare.  Et  licet  aliquo  modo 
possumus  operari  incipiendo  a  dextris,  tum  difii- 
cilior  erit  operatio  et  doctrina.  Si  igitur  velis 
aliquem  numerum  duplare,  scribatur  ille  nume- 
rus  per  suas  differentias,  et  dupletur  ultima  figura. 
Ex  illa  igitur  duplatione  aut  excrescit  digitus, 
aut  articulus,  aut  numerus  compositus.  Si  digi- 
tus,  loco  illius  deletae  scribatur  digitus  excrescens. 
Si  articulus,  loco  illius  deletae  scribatur  cifra,  et 
transferatur  articulus,  versus  sinistram.  Si  nu- 
merus  compositus,  loco  illius  deletae  scribatur 
digitus  qui  est  pars  illius  compositi  et  sinistretur 
articulus.  Hoc  facto,  duplanda  est  ultima  figura, 
et  quicquid  excreverit  negociandum  est,  ut  prius. 
Si  vero  occurrerit  cifra,  relinquenda  est  intacta. 
Sed  si  aliquis  numerus  cifrae  debeat  loco  illius 

'  In  Dionysii  algorismo.  MS.  Bib.  Reg.  Mus.  Brit.  8.  c.  iv. 
Vide  Arithmeticae  Brevis  Introductio,  per  A.  Lonicerum,  12mo. 
Francof.  1551: 

"  Addas,  subducas  a  dextris  multiplicesque  ; 
Dividit  ac  mediat  deinde  sinistra  manus." 

Vide  Cirveli  Algorismus,  4to.  Par.  1513.  Buclaei  Arith. 
Memor.  12mo.  Cantab.  1G13;  ct  Arithmetica  Speculativa  Bra- 
vardini,  4to.  Par.  1500. 
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deleta?  scribatur  niimeriis  addendus,  eodem  modo 
negociandum  est  ut  prius  de  omnibus :  probatio 
hujus  talis  est:  si  recte  mediaveris,  dupla  et 
occurrent  eaidem  figurae  quas  prius  habuisti.  Est 
enim  duplatio  mediationis  probatio  et  converso. 

V I . — Multiplicatio. 

Multiplicatio  est  numeri  per  se  vel  per  alium, 
propositis  duobus  numeris,  est  tertii  inventio 
qui  contineat  alterum  illorum  quot  continentur 
unitates  in  reliquo.  In  multiplicatione  duo  sunt 
numeri  necessarii,  scilicet,  numerus  multiplican- 
dus  et  numerus  multiplicans.  Numerus  multi- 
plicans  adverbialiter  nuncupatur.  Numerus  vero 
multiplicandus  nominalem  recipit  appellationem : 
potest  et  jam  tertius  numerus  assignari  qui  pro- 
ductus  dicitur,  perveniens  ex  ductione  unius  in 
alterum.  Notandum  est  quod  de  multiplicante 
potest  fieri  multiplicandus  et  econverso,  manente 
semper  eadem  summa,  omnis  numerus  in  seipso 
convertitur  multiplicando.  Sunt  autem  sex  re- 
gulae  multiplicationis,  quarum  prima  talis  est : 
quinam  digitus  multiplicat  digitum,  subtrahendus 
est  minor  digitus  ab  articulo  suae  denominationis 
per  differentiam  majoris  digiti  ad  denarium, 
denario  simul  computato.  Verbi  gratia,  si  vis 
scire  quot  sunt  quater  in  octo,  vide  quot  sunt 
unitates  intra  octo  et  decem,  denario  simul  com- 
putato,  et  patet  quot  sunt  duo :  subtrahatur 
ergo  quaternarius  a  quadraginta  bis  et  remanent 
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32,  et  hsec  est  summa  totius  multiplicationis. 
Similiter  quando  digitus  multiplicat  seipsum. 
Quando  autem  digitus  multiplicat  numerum 
compositum,  ducendus  est  digitus  in  utramque 
partem  numeri  compositi,  ita  quod  digitus  in 
digitum  per  primam  regulam,  et  digitus  in  articu- 
lum  per  secundam  regulam ;  postea  producta 
conjungantur  simul,  et  erit  summa  totius  multi- 
plicationis.  Quando  articulus  multiplicat  articu- 
lum,  ducendus  est  digitus  a  quo  denominatur 
ille  articulus  in  digitum  a  quo  denominatur 
reliquus.  Quando  articulus  multiplicat  numerum 
compositum,  ducendus  est  digitus  articuli  in 
utramque  partem  numeri  compositi ;  conjungan- 
tur  producta,  et  patebit  summa  totius.  Quando 
numerus  compositus  multiplicat  numerum  com- 
positum,  ducenda  est  utraque  pars  numeri  multi- 
plicantis  in  utramque  partem  numeri  multipli- 
candi  et  sic  ducetur  digitus  bis,  quia  semel  in 
digitum  et  semel  in  articulum.  Articulus  similiter 
bis,  quia  semel  in  digitum  et  iterum  in  articulum  : 
hic  tamen  ubique  articulus  non  ad  principales 
extenditur  articulos.  Si  igitur  velis  aliquem 
numerum  vel  per  se  vel  per  alium  multiplicare, 
scribe  numerum  multiplicandum  in  superiori  or- 
dine  per  suas  differentias,  numerum  vero  multi- 
plicantem  in  inferiori  per  suas  difFerentias,  ita 
tamen  quod  prima  figura  inferioris  ordinis  sit 
sub  ultima  superioris.  Hoc  facto,  ducenda  est 
ultima  multiplicantis  in  ultimam  multiplicandi. 
Ex  illo   igitur   ductu   aut  excrescit   digitus,  aut 
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articulus,  aut  numerus  compositus.  Si  articulus, 
ex  directo  figurae  multiplicantis  scribatur  cifra, 
et  transferatur  articulus  versus  sinistram.  Si 
digitus,  ex  directo  super  positionem  figur?e  multi- 
plicantis  scribatur  digitus  excrescens.  Si  nume- 
rus  compositus,  ex  directo  figurae  multiplicantis 
scribatur  digitus  illius  numeri  compositi,  et  sinis- 
tretur  articulus,  ut  prius.  Hoc  autem  facto, 
ducenda  est  ultima  numeri  multiplicantis  in  ulti- 
mam  multiplicandi,  et  quicquid  inde  excreverit, 
negociandum  est,  ut  prius ;  et  sic  fiat  de  omni- 
bus  aliis  numeri  multiplicantis,  donec  perveniatur 
ad  primam  multiplicantis,  quae  ducenda  est  in 
ultimam  multiplicandi,  et  ex  illo  ductu  aut  ex- 
crescit  digitus,  aut  articulus,  aut  numerus  com- 
positus.  Si  digitus,  loco  superioris  deletae  scri- 
batur  digitus  excrescens ;  si  articulus,  loco  supe- 
rioris  deletse  scribatur  cifra  etsinistretur  articulus: 
si  numerus  compositus,  loco  superioris  deletoe 
scribatur  digitus  qui  est  pars  illius  numeri  com- 
positi  et  sinistretur  articulus,  ut  prius.  Hoc 
autem  facto,  anteriorandee  sunt  figurse  numeri 
multiplicantis  per  unam  difFerentiam,  ita  quod 
prima  multiplicantis  sit  sub  penultima  multipli- 
candi,  reliquis  similiter  per  unum  locum  anterio- 
ratis.  Quo  facto,  ducenda  est  figura  ultima 
raultiplicantis  in  illam  figuram  sub  qua  est  prima 
figura  multiplicantis,  et  ex  illo  autem  ductu  aut 
excrescit  digitus,  aut  articulus,  aut  numerus  com- 
positus.  Si  digitus,  ex  directo  figurae  suprapositae 
addatur :    si   articulus,  transferatur  versus  sinis- 
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trani,  et  figura  directi  supraposita  relinquatur 
intacta ;  si  numerus  compositus,  addatur  digitus 
suprapositse  figuree  et  sinistretur  articulus.  Si- 
militer  quaelibet  figura  numeri  multiplicantis  in 
penultimam  multiplicandi  donec  perveniatur  ad 
primum  multiplicantis,  ubi  operandum  est  ut 
prius,  vel  quemadmodum  determinatur  de  primis; 
deinde  anteriorandae  sunt  figuras  per  unicam 
differentiam,  ut  prius.  Nec  cessandus  est  a  tali 
anterioratione  nec  a  tali  ductu.  Quovis  quae- 
libet  figura  numeri  multiplicantis  ducatur  in 
quamlibet  figuram  numeri  multiplicandi.  Si 
autem  contingat  quod  prima  figura  numeri 
multiplicantis  sit  cifra  et  ei  supponatur  figura 
significativa,  loco  illius  superioris  deletse  scri- 
benda  est  cifra.  Si  autem  contingat  quod 
cifra  sit  inter  primam  figuram  et  ultimam 
multiplicandi,  anteriorandus  est  ordo  figura- 
rum  per  duas  difFerentias,  quamvis  ex  duc- 
tione  alicujus  figurse  in  cifram  nihil  resultat. 
Ex  perdictis  ergo  patet  quod  si  prima  figura 
numeri  multiplicaudi  sit  cifra,  sub  ea  non  debet 
fieri  anterioratio.  Sciendum  autem  quod  in  mul- 
tiplicatione  et  divisione  et  radicum  extractione 
competenter  potest  relinqui  spacium  vacuum 
inter  duos  ordines  figurarum,  ut  ibi  scribatur, 
quod  pervenit  addendum  aut  subtraliendum  ne 
aliquid  memoriaj  intercidatur.- 

^  Vid.  Piscatoris  Compendium  Arithmeticae,  12mo.  Lips. 
1592.  Ursini  Systema  Aritlimetica^,  12mo.  Colo7i.  1619.  Frisii 
Arith.  Pract.  Methodus  facilis,  12mo.  Colon.  1592.  Tonstallus 
de  Arte  Supputandi,  4to.  Lond.  1522. 
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VII. — Divisio. 


Divisio '  nunieii  per  nunieiuni  est,  propositis 
duobus  numeris,  majorem  in  tot  partes  distribuere 
quot  sunt  unitates  in  minori.  Notandum  ergo 
quod  in  divisione,  tres  numeri  sunt  necessarii  ; 
scilicet,  numerus  dividendus  ;  numerus  dividens, 
sive  divisor ;  et  numerus  denotans  quotiens. 
Numerus  autem  dividendus  semper  debet  esse 
major,  vel  saltem  par  divisori,  si  debeat  fieri 
divisio  per  integra.  Si  velis  igitur  aliquem 
numerum  per  alium  dividere,  scribe  numerum 
dividendum  in  superiori  ordine  per  suas  difFeren- 
tias,  divisorem  vero  in  inferiori  ordine  per  suas 
differentias,  ita  quod  ultima  divisoris  sit  sub 
ultima  dividendi,  penultima  sub  penultima,  et 
sic  de  aliis,  si  competenter  fieri  possit.  Sunt 
autem  duse  causae  quare  ultima  sub  ultima  in- 
ferioris  ordinis  non  possit  collocari,  quia  aut 
ultima  inferioris  ordinis  non  possit  subtrahi  ab 
ultima  superioris  quod  est  minor  inferiori,  aut 
quae  licet  ultima  superioris  possit  subtrahi  a  sua 
superiori :  reliquo  tamen  non  possunt  subtrahi 
a  figuris  sibi  suprapositis,  si  ultima  inferioris  sit 
par  figurse   suprapositae.      His   itaque  ordinatis, 

^  "Numeratio  conjuncta,  est  multiplicatio  aut  divisio  :  mul- 
tiplicatio  est,  qua  multiplicandus  toties  addatur,  quoties  unitas 
in  multiplicante  continetur,  et  habetur  factus :  divisio  est,  qua 
divisor  subducitur  a  dividendo  quoties  in  eo  continetur,  et 
habetur  quoties."  —  Rami  Arithmetica,  Edit.  1581,  pp.  11 
et  14. 
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incipiendum  est  operari  ab  ultima  figura  numeri 
divisoris,  et   videndus    est   quotiens,    possit   illa 
subtralii   a   figura   sibi   supraposita,    et    reliquae 
a  residuo  sibi  supraposito,  si  aliquid  fuerit  resi- 
duum.      Viso    ergo    quotiens,    figurae    inferioris 
ordinis    possint    subtrahi    a    suis    superioribus, 
scribendus    est    numerus   denotans    quotiens    ex 
directo   supraposito   illius    figurae   sub    qua    est 
prima  figura  numeri  divisoris,  et  per  illam  divi- 
dendee  sunt  omnes  figurae  inferioris  ordinis  a  suis 
superioribus.      Si  autem  contingat  post  anterio- 
rationem    quod    non    quotiens,    possit    subtrahi 
ultima  figura  divisoris  a  figura  sibi  supraposita 
super  figuram  sub  qua  est  prima  divisoris,  recte 
scribenda  est  cifra  in  ordine   numeri   denotantis 
quotiens,  et  anteriorandae  sunt  figurae,  ut  prius ; 
similiter   faciendum   est    ubicunque  contingit  in 
numero  dividendo  quod  divisor  non  possit  subtrahi 
a  numero  dividendo,  ponenda  est  cifra  in  ordine 
numeri  denotantis  quotiens  et  anterioranda?  sunt 
figurae,  ut   prius :    nec   cessandum   est   a   ductu 
numeri    denotantis    quotiens    in    divisorem,   nec 
a    ductu     divisoris     subtrahenda^    donec    prima 
divisoris   sit  subtracta   a   prima  dividendi :    quo 
facto,   aut   aliquid   erit   residuum  aut  nihil  :    si 
aliquid  sit  residuum,  reservetur  exterius  et  scri- 
batur  in  tabula  et  erit  semper  unius  divisoris, 
Cum  igitur  facta  fuerit  talis  divisio,  et  probare 
volueris  utrum  benefeceris,  multiplica  numerum 
denotantem  quotiens  per  divisorem  et  redibunt 
eaedem  figurae  quas  prius  habuisti,  si  nihil  fuerit 
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residuum;  sed  si  ali(iuid  fuerit  residuum,  tunc 
cum  additione  residui  redibunt  eaedem  figurae 
quas  prius  habuisti ;  et  ita  probat  multiplicatio 
divisionem,  et  econtrario.  Sed  si  facta  multi- 
plicatione,  dividatur  productum  per  multipli- 
cantem,  exibunt  in  numero  denotante  quotiens 
figurae  numeri  multiplicandi. 


VIII. —  Progressio .  * 

Progressio  est  numerorum  secundum  aequales 
excessus  ab  unitate  vel  binario  sumptorum  ag- 
gregatio    ut    universorum   summa   compendiose 
habeatur.       Progressionum    alia    naturalis    sive 
continua,  alia  intercisa  sive  discontinua.     Natu- 
ralis    est    quando   incipitur    ab    unitate    et   nOn 
omittitur  in  accensu  aliquis  numerus,  ut    1.2. 
3.4.5.6.  et  csetera ;    et  sic  numerus    sequens 
superat  numerum  precedentem  unitate.      Inter- 
cisa   est   quando  omittitur  numerus    aliquis,    ut 
1.3.5.7.9.  et  caetera.      Similiter   a  binario 
possunt  incipi,  ut  2  .  4  .  6  .  8  .   et  sic  numerus 
sequens  superat  precedentem  numerum  in  duo- 
bus  unitatibus.      Notandum  quod  progressionis 
naturalis    duae  sunt   regulae,    quarum  prima  est 

4  «  Progressio  est  numerorum  aequaliter  distantium  m  unam 
summam  coUectio.  Progressio  arithmetica  continua  sive  naturalis 
est  ubi  post  primum  characterem  nullus  intermittitur.  Progressio 
arithmetica  discontinua  sive  intercisa,  est  figuris  sequaliter  inter- 
ceptis  numerorum  ordo."  Hudaldrichus  de  Arithmetica,  12mo. 
Frid.  1550,  p.  70.  Vid.  Glareanus  de  Algorismo,  12mo.  Par. 
1558,  p.  20. 
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talis ;     quando    progressio    naturalis    terminatur 
in  numerum  parem,  per  medietatem  ipsius  mul- 
tiplica   numerum   proximum    totali   superiorem ; 
verbi  gratia,    1.2.3.4.  multiplica  quinarium 
per  binarium,   et  exibunt   decem,   summa  totius 
progressionis.     Secunda  regula  talis  est ;  quando 
progressio  naturalis  terminatur  in  numerum  im- 
parem,   sume  majorem  partem  illius  imparis  et 
per   illam    multiplica   totalem   numerum ;     verbi 
gratia,    1.2.3.4.5.  multiplica   quinarium  per 
ipsum    trinarium,     et    resultabunt    quidenarius, 
summa  totius  progressionis.      Similiter   de  pro- 
gressione  intercisa  duae  dantur  regulae,   quarum 
prima    talis    est ;     quando    progressio    intercisa 
terminatur  in  numerum  parem,   per  medietatem 
illius  multiplica    numerum  proximum   medietati 
superiorem,  ut,  2.4.6.  raultiplica  quaternariem 
per  ternarium,  et  resultabunt  duodecim,  summa 
totius  progressionis.      Secunda  regula   talis  est; 
quando    progressio    intercisa    terminatur   in    nu- 
merum  imparem,  muitiplica  majorem  portionem 
per  se  ipsam ;    verbi'  gratia,  1.3.5.  multiplica 
ternarium   per  se   et   exibit   nonenarius,    summa 
totius  progressionis. 

^^- — Perambulum  ad  Radicum  Extractionem. 

Sequitur  de  radicum  extractione,  et  primo  in 
quadratis  :  unde  videudum  est  qui  sit  numerus 
quadratus  et  quae  sit  radix  numeri,  et  quid  sit 
radicem  ejus  extrahere.     Primo  notandum  tamen 

c2 
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est  hfec  divisio ;  numerorum  alius  linearis,  alius 
artificialis,   alius    solidus.     Numerus  linearis  est 
qui    consideratur   tamen    penes    processum,   non 
habito  respectu   ad  ductionem  numeri  in  nume- 
rum,  et    dicitur    linearis,    quia    unicum    tantum 
habet  numerum,  sicut   linea   unicam   habet    di- 
mensionem,  longitudinem   sine   latitudine.     Nu- 
merus   superficialis    est   qui   resultat    ex    ductu 
numeri  in  numerum,  et  dicitur  superficialis  quia 
habet  duos  numeros  denotantes  sive  mensurantes 
ipsum,   sicut  superficies   diias  habet  divisiones; 
scilicet,  longitudinem  et  latitudinem.     Sed  scien- 
dum    est   qui  dupliciter  potest  numerus  duci  in 
numerum   aut  semel   aut  bis :  si  numerus  semel 
ducatur  in   numerum  hoc  erit  in  seipsum  vel  in 
alium.     Sciendum   quod  si   ducatur  in  se  semel, 
fit   numerus    quadratus,    qui,   diversum    scriptus 
per  unitates,  habet  quatuor  latera  aequalia  admo- 
dum  quadranguli.     Si  ducatur  in  alium,  fit  nume- 
rus    superficialis    et   non   quadratus,  ut  binarius 
ductus  in   ternarium  constituit  senarium,  nume- 
rum  superficialem,  et  non  quadratum  ;  unde  patet 
quod   omnis  numerus  quadratus  est  superficialis 
et  non  convertitur.     Radix  autem  numeri  quad- 
rati  est  ille  numerus  qui  ita  ducitur  in  se,  ut  bis 
duo  sunt  quatuor.     Quaternarius  igitur  est  pri- 
mus  numerus  quadratus,  et  biuarius  est  ejus  radix. 
Si  autem  numerus  bis  ducatur  in  numerum,  facit 
nuniQrum  solidum,  ut  dicitur,  sicut  solidus  corpus 
tres  .habet  dimensiones  ;  scilicet,  'longitudinem  et 
latitudinem  et  spissitudinem.     Ita   numerus  iste 
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tres  habet  numeros  ducentes  in  se.  Sed  numerus 
potest  bis  duci  in  numerum  dupliciter,  qui  quot 
in  seipsum  aut  in  alium.  Si  igitur  numerus  bis 
ducatur  in  se  vel  semel  in  se  et  postea  in  suum 
quadratum  sit  numerus  cubicus,  et  dicitur  nume- 
rus  cubicus  ab  nomine  cubi  quod  est  solidus.  Est 
autem  cubus  quidam  corpus  habens  sex  super 
ficies,  solidos  octo  angulos,  et  duodecim  latera. 
Si  autem  aliquis  numerus  bis  ducatur  in  alium 
fit  numerus  solidus  et  non  cubicus  ;  ut  bis  tria 
bis  constituerunt  duodecim.  Unde  patet  quod 
omnis  numerus  cubicus  est  solidus,  sed  non  con- 
vertitur.  Ex  predictis  igitur  patet  quod  idem 
numerus  est  radix  numeri  quadrati  et  cubici,  non 
tamen  illius  radicis  idem  est  quadratus  et  cubicus. 
Cum  igitur  ex  ductu  unitatis  in  se  semel  vel  bis 
nihil  perveniat  nisi  unitas,  sicut  dicit  Boetius  in 
arithmetica  sua,  quod  omnis  unitas  potentialiter 
est  numerus  omnis,  nullus  autem  auctus.  Notan- 
dum  autem  quod  inter  quoslibet  quadratos  proxi- 
mos  continget  reperire  unicum  medium  propor- 
tionale,  quod  pervenit  ex  ductu  radicis  numeri 
quadrati  in  radicem  alterius.  Item  inter  quos- 
libet  duos  cubicos  proximos  est  reperire  dicitur 
medium  proportionale,  scilicet,  minus  medium 
et  majus.  Minus  medium  pervenit  ex  ductu 
radicis  majoris  cubici  in  quadratum  minoris. 
Majus  medium  est,  si  ducatur  radix  minoris 
cubici  in  quadratum  majoris.  Cum  igitur  ultra 
summam  numerorum  solidorum  in  arte  praesenti, 
non  fiat  processus,  autem  quatuor  limites  nume- 
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roriim  distinguuntur  :  est  enim  limes  numerorum 
ejusdem  natura^  extremis  contentorum  terminis, 
continua  ordinatio  ;  unde  primus  limes  est  novem 
digitorum  continua  progressio.  Secundus  novem 
articulorum  principalium  est  tertius  centenario- 
rum.  Quartus  novem  millenariorum  tres  limites 
et  resultant  incomposites  per  digitorum  appo- 
sitionem  super  quam  cubum  articulorum  trium 
predictorum,  ut  si  alter  alteri  proponatur.  Sed 
per  finalis  termini  rationem  ex  millenariorum  re- 
ceptione  super  se  semel  per  modum  quadrato- 
rum,  aut  bis  per  modum  solidorum,  resultat 
penultima  et  ultimus  limes. 


X  — Extractio  radicum  in  quadratis. 

Radicem  numeri  quadrati  extraliere  est,  pro- 
posito  aliquo  numero,  radicem  quadrati  invenire, 
si  numerus  propositus  quadratus  fuerit.  Si  nu- 
merus  vero  non  fuerit  quadratus,  tunc  radicem 
extrahere  est  maximi  quadrati  sub  numero  pro- 
posito  contenti  invenire.  Si  velis  igitur  radicem 
alicujus  numeri  quadrati  extrahere,  scribe  numer- 
umillum  per  suas  differentias,et  computanumerum 
figurarum,  utrum  sit  par  vel  impar.  Si  par, 
incipiendum  est  operari  sub  penultima.  Si  impar, 
ab  ultima ;  et,  ut  breviter  dicatur,  incipiendum 
est  a  figura  posita  in  ultimo  loco  impari ;  sub 
ultinia  igitur  figura  in  impari  loco  posita,  inveni- 
endus  est  quidam  digitus,  qui  ductus  in  se  deleat 
totum  sibi  suprapositum  respectu  sui  vel  inquan- 
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tum  vicinius  potest ;  tali  igitur  invento,  ducto 
digito  et  a  superiori  subtracto,  duplandus  est  ille 
digitus,  et  duplatuni  ponendum  est  sub  proxima 
superioris  versus  dextram  et  ejus  duplum  sub 
illo.  Quo  facto,  inveniendus  est  quidam  digitus 
sub  proxima  figura  ante  duplatum,  qui  ductus  in 
duplatum  deleat  totum  suprapositum  respectu 
duplati ;  deinde  ductus  in  se  deleat  totum  supra- 
positum  respectu  sui  vel  inquantum  vicinius 
potest :  vel  potest  ita  subtrahi  digitus  ultimo 
inventus  ut  ducatur  in  duplatum  vel  duplata  et 
postea  in  se ;  deinde  illa  duo  producta  simul 
addantur,  ita  quod  prima  iigura  ultimi  producti 
ponatur  ante  primam  primi  producti  et  superiora 
addatur  primse,  et  sic  de  aliis,  et  subtrahatur 
simul  a  totali  numero  respectu  digiti  inventi.  Si 
autem  contingit  quod  non  possit  aliquis  digitus 
inveniri  post  anteriorationem,  ponenda  est  cifra 
sub  tertia  figura  versus  dextram,  et  anteriorandum 
est  primum  duplatum  cum  suo  subduplo :  non 
cessandum  est  a  talis  digiti  inventione,  nec  a  digiti 
inventi  duplatione,  nec  a  duplatorum  anteriorati- 
one,  nec  a  subdupli  subduplo  positione,  donec 
sub  prima  figura  inventus  sit  quidam  digitus,  qui 
ductus  in  omiies  duplatos  deleat  totum  supra- 
positum  respectu  sui  vel  inquantum  vicinius 
potest.  Quo  facto,  aut  aliquid  erit  residuum 
aut  nihil ;  si  nihil  constat,  qUamvis  propositus 
fuerit  quadratus  et  ejus  radix  est  digitus  ultimo 
inventus  cum  subduplo  vel  cum  subduplis,  ita 
quod  proponatur:  si  vero  aliquid  fucrit  residuum, 
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coiistat  (luod  numerus  propositus  non  fuerit 
quadratus.  Sed  digitus  ultimo  inventus  cum 
subduplo  vel  subduplis  est  radix  maximi  quadrati 
sub  numero  proposito  contenti.  Si  velis  ergo 
probare  utrum  beneficeris  necne,  multiplica  digi- 
tum  ultimo  inventum  cum  subduplo  vel  cum 
subduplis  per  eundem  digitum,  et  redibunt  eaedem 
figura*  quas  prius  habuisti,  si  non  fuerit  resi- 
duum  ;  sed  si  aliquid  fuerit  residuum,  tunc  cum 
additione  illius  redibunt  eaedem  figurse  quas  prius 
habuisti. 


XI. — Extractio  radicum  in  cuhicis. 

Sequitur  de  radicum  extractione  in  cubicis ; 
videndum  est  quid  sit  numerus  cubicus  et  quse 
sit  radix  ejus,  et  quid  sit  radicem  cubicam  ex- 
trahere>  Est  igitur  numerus  cubicus,  sicut  patet 
ex  predictis,  qui  pervenit  ex  ductu  alicujus  nu- 
meri  bis  in  se  vel  semel  in  suum  quadratum  : 
radix  numeri  cubici  est  ille  numerus  qui  ita 
ducitur  bis  in  se  vel  semel  in  suum  quadratum. 
Unde  patet  quod  numerus  cubicus  et  quadratus 
eandem  habuit  radicem  sicut  supra  dictum  est. 
Radicem  autem  cubicam  extrahere  est  numeri 
propositi  radicem  invenire  cubicam,  si  numerus 
propositus  sit  cubicus  :  si  vero  non  sit  cubicus, 
tunc  radicem  cubicam  extrahere  est  maximi 
cubici  sub  numero  proposito  contenti  radicem 
cubicam  invenire.  Proposito  igitur  aliquo  nu- 
mero,   cujus  radicem   velis   extrahere   cubicam ; 
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primo    computauda;    sunt     figurae    per    quartas 

vel  sub   loco  ultimo  millenarii    inveniendus    est 

quidam  digitus   qui   ductus  in    se   deleat  totum 

suprapositum  respectu   sui  vel  inquantum  vici- 

nius    potest.       Quo    facto,    triplandus    est    ille 

digitus  et  triplatum  ponendum  est  sub  proxima 

figura  tertia  versus  dextram  et  ejus  subtriplum 

sub  subtriplo.      Deinde  inveniendus  est  quidam 

digitus  sub   proxima  tigura  ante  triplatum,   qui 

cum   subtriplo    ductus  in  triplatum,  deinde  cum 

subtriplo    ductus    in    productum    deleat    totum 

suprapositum  respectu  triplati.      Deinde  ductus 

in    se    deleat  totum    suprapositum   respectu   sui 

vel  inquantum  vicinius  potest :    hoc  facto,  trip- 

landus  est  ille  digitns  iterum  et  ponendum   est 

triplatum   sub    tertia   figura   ut   prius,    et    ejus 

triplatum    sub    eo ;    postea    anteriorandum    est 

primum  triplatum  cum  subtriplo  per  duas  diffe- 

rentias.     Deinde  inveniendus  est  quidam  digitus 

ante  triplatus  sub  proxima  figura,  qui  cum  sub- 

triplis  ductus  in  triplata  et  postea  sine  subtriplis 

ductus  in  productum  deleat  totum  suprapositum 

respectu  sui  vel  inquantum  vicinius  potest.     Nec 

cessandum  est  a   talis  digiti    inventione,  nec    a 

digiti  inventi  triplatione,  nec  a  triplatorum  an- 

terioratione  per  suas  differentias,  nec  a  subtripli 

subtriplo    positione,   nec    a    tali    multiplicatione, 

nec  a   subtractione,   donec  perventum   fuerit   ad 

primam  figuram  sub  qua  inveniendus  est  quidam 

digitus    qui    cum    subtriplis    ductus    in   triplata, 

deinde  sine  subtriplis  ductus  in  productum  deleat 
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totum  siiprapositum  respectu  sui  vel  inquantum 
vicinius  potest.  Notandum  est  quod  productum 
perveniens  ex  ductu  digiti  inventi  in  se  possunt 
addi  et  similiter  simul  contrahi  a  tali  numero 
supraposito  in  respectu  digiti  inventi :  hoc  facto, 
aut  aliquid  erit  residuum  aut  nihil :  si  nihil,  con- 
stat  (piod  numerus  propositus  fuit  cubicus,  et 
ejus  radix  est  digitus  ultimo  inventus  propositus 
cum  subtriplis  vel  subtriplo,  quae  radix  si  ducatur 
in  se  et  postea  in  productum  erunt  esedem  figurae 
quas  prius  habuisti.  Si  vero  fuerit  residuum, 
reservetur  idem  exterius  in  tabula,  et  constat 
quod  ille  numerus  non  fuit  cubicus.  Sed  digitus 
ultimo  inventus  cum  subtriplo  vel  subtriplis  est 
radix  maximi  cubici  sibi  numero  proposito  con- 
tenti,  quae  radix  si  ducatur  in  se  et  postea  in 
productum  est  maximus  cubicus  sub  numero  pro- 
posito  contentus,  et  si  illo  cubico  addatur  residuum 
in  tabula,  erunt  eaedem  ligurae  quae  prius  fuerunt. 
Si  autem  aliquis  digitus  post  anteriorationem, 
non  inveniri  possit,  tunc  ponenda  est  cifra  sub 
quarta  figura  versus  dextram  et  anteriorandae 
sunt  figurae  ut  prius.  Notandum  est,  et  quod  si 
in  numero  proposito  non  est  aliquis  locus  mil- 
lenarii,  incipiendum  est  operari  sub  prima  figura. 
De  extractione  radicum  dicta  sufficiant. 


A  METHOD  USED  IN  ENGLAND  IN  THE 
FIFTEENTH  CENTURY  FOR  TAKING 
THE  ALTITUDE  OF  A  STEEPLE  OR 
INACCESSIBLE  OBJECT.' 

MS.  LANSD.  MUS.  BRIT.  762.     Fol.  23.  r. 


Here  foloweth  a  rule  howe  a  mann  stondyng  in 
a  playne  by  a  steple  or  such  another  thynge  of 
height  by  lokyng  vponn  it  shall  knowe  the 
certentie  of  the  height  thereof.  First,  let  a  mann 
consider  by  his  estimacioun  howe  farre  he  stond- 
eth  from  it  be  it  xx,  xxx,  or  xl  fadam,  And 
thereaboute  as  he  demeth  the  certentie  let  hym 
stonde  and  there  pitche  a  stafFe  the  vpper  poynte 
thereof  to  be  juste  with  his  yie,  he  stondyng  upp 
righte   therby.      And   thann   let  hym  leye  hym 

^  It  is  scarcely  iiecessary  to  observe  that  this  niethod  of"  pro- 
ceeding  could  only  have  been  practised  by  the  more  ignorant 
classes  :  the  English  mathematicians  of  that  period  were  skilful 
in  the  application  of  the  quadrant,  and  all  other  then  known 
scientific  instruments,  as  may  be  seen  from  their  numerous 
works  which  still  remain  in  manuscript  in  the  various  public 
and  private  collections  of  Great  Britain.  Fullcr  quaintly 
remarks,  "  I  ncver  did  spring  such  a  covye  of  mathcniaticians 
all  at  once,  as  I  met  with  at  this  timc." — Histon/  of  thc  Worthies 
ofEiujland.     Edit.  1811.     Vol.  Ii:  p.  11  fi. 
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(lowne  alonge  upp  righte  beyonde  the  staffe  from 
the  steple  warde  his  feet  jiiste  to  the  staffe,  and 
whann  the  staffe  so  stondeth  he  lying  as  is  afore- 
said,  as  his  yie  on  the  hyghest  poynte  of  the 
staffe  is  jiiste  with  the  height  of  the  heighest 
poynte  of  the  steple.  Than  the  jiiste  space  from 
his  yie  as  he  lyith  to  the  foote  of  the  steple,  that 
is  to  saye  to  that  parte  of  the  foote  which  is  as 
litill  as  the  top  therof  is  the  juste  mesure  of  the 
height  of  the  said  steple.  And  if  the  staff  stonde 
not  juste  let  hymm  remeve  it  till  his  yie  he  lying 
as  is  aforesaid  with  the  highest  poynte  of  the 
staf  accorde  with  the  highest  poynte  of  the 
steple. 


A  TREATISE 


NUMEKATION   OF   ALGORISM, 


FROM  A  MS.  OF  THE  14th   CENTURY. 


To  alle  suche  even  nombrys  the  most  have 
cifrys  as  to  ten.  twenty.  thirtty.  an  hundred.  an 
thousand  and  suche  other.  but  ye  schal  vnder- 
stonde  that  a  cifre  tokeneth  nothinge  but  he 
maketh  other  the  more  significatyf  that  comith 
after  hym.  Also  ye  schal  vnderstonde  that  in 
nombrys  composyt  and  in  alle  other  nombrys 
that  ben  of  diverse  figurys  ye  schal  begynne  in 
the  ritht  syde  and  so  rekene  backwarde  and  so 
he  schal  be  wryte  as  thus — 1000.  the  cifre  in 
the  ritht  side  was  first  wryte  and  yit  he  tokeneth 
nothinge  no  the  secunde  no  the  thridde  but  thei 
maken  that  figure  of  1  the  more  signyficatyf  that 
comith  after  hem  by  as  moche  as  he  born  oute  of 
his  first  place  where  he  schuld  yf  he  stode  ther 
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tokene  but  one.  And  tliere  he  stondith  nowe  in 
the  ferye  place  he  tokeneth  a  thousand  as  by  this 
rewle.  In  the  first  place  he  tokeneth  but  hym- 
self.  In  the  secunde  place  he  tokeneth  ten  times 
hymself.  In  the  thridde  place  he  tokeneth  an 
hundred  tymes  himself.  In  the  ferye  he  tokeneth 
a  thousand  tymes  himself.  In  the  fyftye  place 
he  tokeneth  ten  thousand  tymes  himself.  In  the 
sexte  place  he  tokeneth  an  hundred  thousand 
tymes  hymself.  In  the  seveth  place  he  tokeneth 
ten  hundred  thousand  tymes  hymself,  &c.  And 
ye  schal  vnderstond  that  this  worde  nombre  is 
partyd  into  thre  partyes.  Somme  is  callyd  nom- 
bre  of  digitys  for  alle  ben  digitys  that  ben 
withine  ten  as  ix,  viii,  vii,  vi,  v,  iv,  iii,  ii,  i. 
Articules  ben  alle  thei  that  mow  be  devyded 
into  nombrys  of  ten  as  xx,  xxx,  xl,  and  suche 
other.  Composittys  be  alle  nombrys  that  ben 
componyd  of  a  digyt  and  of  an  articule  as 
fourtene  fyftene  thrittene  and  suche  other. 
Fourtene  is  componyd  of  four  that  is  a  digyt 
and  of  ten  that  is  an  articule.  Fyftene  is  com- 
ponyd  of  fyve  that  is  a  digyt  and  of  ten  that  is 

an  articule  and  so  of  others But  as 

to  this  rewle.  In  the  firste  place  he  tokeneth 
but  himself  that  is  to  say  he  tokeneth  but  that 
and  no  more.  If  that  he  stonde  in  the  secunde 
place  he  tokeneth  ten  tymes  himself  as  this  figure 
2  here  21.  this  is  oon  and  twenty.  This  figure  2 
stonditli  in  the  secunde  place  and  therfor  he 
tokeneth  ten  tymes  himself  and  ten  tymes  2  is 
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twenty  and  so  forye  of  every  figure  and  he 
stonde  after  another  toward  the  lest  syde  he 
schal  tokene  ten  tymes  as  moche  more  as  he 
sehuld  token  and  he  stode  in  that  place  ther  that 
the  figure  afore  him  stondeth :  lo  an  example  as 
thus  9634.  This  figure  of  foure  that  hath  this 
schape  4  tokeneth  but  himself  for  he  stondeth  in 
the  first  place.  The  figure  of  thre  that  hath  this 
schape  3  tokeneth  ten  tyme  himself  for  he  ston- 
deth  in  the  secunde  place  and  that  is  thritti. 
The  figure  of  sexe  that  hath  this  schape  6 
tokeneth  ten  tyme  more  than  he  schuld  and  he 
stode  in  the  place  yer  the  figure  of  thre  stondeth 
for  ther  he  schuld  tokene  but  sexty.  And  now 
he  tokeneth  ten  tymes  that  is  sexe  hundrid. 
The  figure  of  nyne  that  hath  this  schape  9 
tokeneth  ten  tymes  more  than  he  schulde  and 
he  stode  in  the  place  ther  the  figure  of  6  ston- 
deth  inne  for  thanne  he  schuld  tokene  but  nyne 
hundryd.  And  in  the  place  that  he  stondeth 
inne  nowe  he  tokeneth  nine  thousand.  Alle 
the  hole  nombre  of  these  foure  figurys.  Nine 
thousand  sexe  hundrid  and  foure  and  thritti. 


A  TREATLSE 

ON  THE  PROPERTIES  AND  QUALITIES  OF  GLASSES 
FOR  OPTICAL  PURPOSES, 

ACCORDING  TO  THE   MAKING,   POLISHING,  AND  GRINDING  OF  TIIEM. 

BY  WILLIAM  BOURNE. 


FROM  MS.  LANSD.   MUS.  BRIT.   121. 


EPISTLE    DEDICATOllY. 

To  the  Right  Honorable,  and  hys  singuler  good 
Lorde,  Sir  Wilyam  Cicil,  Baron  of  Biirghley, 
Knight  of  the  moste  noble  order  of  the  garter, 
Lorde  Highe  Treasurer  of  Englande  :  Mr.  of  the 
Courte  of  Wardes  and  Liverys,  Chancelour  of  the 
Vniversity  of  Cambridge,  and  one  of  the 
Queens  Majestie's  Honorable  Privy  Counsell. 

Right  Honorable,  fynding  myself  moste  deepely 
bounde,  vnto  youre  Honour,  in  dyvers  respects  : 
And  allso  youre  Honours  moste  excellent  and 
worthy  skilles,  and  knowledge  in  all  notable, 
laudable  and  noble  experiences  of  learning  in  all 
maner  of  causes :  And  allso,  for  that  of  late 
youre  honour  hathe   had    some   conference   and 
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speache  with  mee,  as  concerning  the  effects  and 
qualityes  of  glasses,  I  have  thought  yt  my  duty 
to  furnish  your  desyer,  according  vnto  suche 
simple  skill,  as  God  hathe  given  me,  in  these 
causes,  Whiche  ys  muche  inferiour  vnto  the 
knowledg  of  those,  that  ys  learned  and  hathe 
red  suche  authors,  as  have  written  in  those 
causes,  and  also  have  better  ability  and  tyme,  to 
seke  the  effects,  and  quality  thereof,  then  I  have, 
eyther  elles  can,  or  may,  by  the  meanes  of  my 
small  ability,  and  greate  charge  of  children : 
Whiche  (otherwyse)  yt  ys  possible  that  I  shoulde 
have  bene  better  able  to  have  done  a  nomber  of 
thinges,  that  now  I  must  of  force  leave,  that 
perhapps  shoulde  have  bene.  And  allso  aboute 
seaven  yeares  passed,  vppon  occasyon  of  a  cer- 
tayne  written  Booke  of  myne,  which  I  delivered 
your  honour,  Wherein  was  set  downe  the  nature 
and  qualitye  of  water  :  As  tuchinge  ye  sinckinge 
or  swymminge  of  thinges.  In  sort  youre 
Honoure  had  some  speeche  with  mee,  as  touching 
measuring  the  moulde  of  a  shipp.  Whiche  gave 
mee  occasyon,  to  wryte  a  litle  Boke  of  Statick." 
Whiche  Booke  since  that  tyme,  hath  beene  profit- 
able,  and  helpped  the  capacityes,  bothe  of  some 
sea  men,  and  allso  shipp  carpenters.  Therefore, 
I  have  now  written  this  simple,  and  breefe  note, 
of  the  effects,  and  qualityes  of  glasses,  according 
vnto  the  several  formes,  facyons,  and  makyngs 

^  The  work  here  alludcd  to  is  probably  his  "  Treasure  for 
Travellers,"  which  was  publishcd  at  London  in  1578. 

♦  D 
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of  them,  and  allso  the  foylinges  of  them.  That  ys 
to  saye,  the  foyle  or  using  of  them,  that  yow  may 
not  looke  thorowe  the  Glass:  Whiche  causeth 
the  Glass  to  cast  a  beame  vnto  your  eye,  acord- 
ing  vnto  the  shape,  or  forme  of  any  thinge,  yt 
standeth  against  yt.  And  allso  the  polishing  and 
grynding  of  glasse,  whiche  causeth  sondry 
effects :  As  in  ye  readinge  hereafter  dothe  ap- 
peare  the  merveylous  nature  and  operation  of 
glasses  &c.  I  humbly  desyring  your  Honour, 
to  take  this  simple  rude  matter  in  good  parte : 
And  to  accept  yt  as  my  good  Will,  allthoughe 
that  the  matter  ys  of  none  importance. 

By  your  Honoures,  dutyfully  to  Commande, 

W.  BOURNE. 


CHAPTER  l.-^Introduction. 

Whereas  the  eye  ys  the  principall  member  of 
the  body  neyther  the  Body  in  respect,  coulde  not 
moove  any  distance,  but  vnto  perrill,  yf  yt  were 
not  for  the  sighte  of  the  Eye,  whose  quality  ys 
moste  wonderfull,  and  hathe  the  largest  prehemi- 
nence  of  all  the  members  of  the  body.  For  that 
the  Eye  ys  able  to  discerne  and  see  any  thinge, 
how  farr  down  that  the  distance  ys  from  yow  : 
Yf  the  thinge  bee  of  magnitude  or  bignes,  corres- 
pondent  vnto  the  distance.  Now,  this  quality  of 
the  sighte  of  the  Eye  ys  of  no  quantity  or  bignes : 


I 
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But  onely  tlie  quality  of  the  eye  ys  to  see,  and 
begynneth  at  a  poynte,  withoute  any  quantity  or 
bignes.  As  for  example  you  may  knowe  yt  by 
this  :  Pricke  a  hoale  in  any  thinge,  with  the  poynte 
of  a  fine  needle,  and  then  holde  that  vnto  your 
Eye,  and  beholde  any  thinge  thorowe  the  hole, 
and  you  may  see  a  greater  thinge,  if  that  yt  bee 
any  distance  from  yow  :  yow  may  beholde  a 
whole  towne,  beeynge  a  greate  distance  from 
you,  &c.  And  for  that  perspective  ys  the  dis- 
cerning  of  any  thinge  either  substancyall  or  acci- 
dentall,  accordinge  to  the  bignes,  and  distance,  and 
hath  his  boundes,  betweene  too  righte  lynes,  from 
a  poynte :  And  so  extending  infinitely  from  the 
sight  of  the  Eye,  yt  showeth  y t  self  according  to 
the  quantity  or  bignes,  correspondent  vnto  the 
distance.  And  for  that  perspective  ys  muche 
amplifyed  and  furdered  by  the  vertue  and  meanes 
of  Glasses,  I  do  thinke  yt  good  to  shewe  the  pro- 
perty  of  glasses :  And  suche,  as  touchinge  the 
nature  and  quality  of  glasses,  commonly  called 
Lookinge  Glasses.  Whiche  are  those  sortes  of 
Glasses,  that  have  a  ffoyle,  layde  on  the  backe  syde 
thereof,  that  causeth  the  same  glasse  to  cast  from 
yt  a  beame  or  shadowe,  accordinge  vnto  the 
forme  of  that  thinge  that  standeth  ageanst  yt 
shewynge  yt  vnto  the  sighte  of  the  eye.  Mhereof 
there  ys  three  severall  sortes,  accordinge  vnto 
the  sundry  makinge  and  polisshinge  of  these 
glasses :  I  do  not  meane  sondry  sortes  of  stuffe, 
ffor  that  theare  ys  some  sortes  of  lookinge  glasses 

D  2 
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that  are  made  of  metalles,  which  are  commonly 
called  steele  glasses.  But  I  do  meane  three  son- 
dry  sorts  of  forms  of  making  them.  As  in  the 
one  sorte,  the  beame  will  shewe  ytself  accordinge 
to  the  bignes,  as  yt  ys :  And  in  the  other  sorte 
yt  will  shewe  ytself  less,  as  in  the  order  of  the 
making  of  yt,  the  face  of  a  man  shall  not  shewe 
ytself  as  broade  as  the  nayle  of  youre  hande. 
And  so  accordingly  you  may  make  the  glasse  to 
shewe  the  face,  at  what  bignes  you  lyst,  vntill 
that  yt  shall  shewe  the  face  at  inst  the  bignes 
thereof.  And  the  thirde  sorte  of  the  making  of 
glasses  as  you  may  make  the  glasse,  in  sorte, 
that  you  will  inake  the  face  as  bigg  as  the  whole 
glasse,  howe  broade  soever  that  the  glasse  ys, 
yow  standing  at  some  one  assigned  distance. 


CHAPTER  II. 

In  what  forme  to  mdke  Glasses,  for  to  have  yl 
shewe  yt  self,  according  to  the  hignes  of  the 
thinge. 

For  to  have  a  Glasse  (to  shewe  the  beame  vnto 
the  eye  of  that  biggnes  that  the  thinge  ys)  That 
glasse  must  bee  made  flatt  and  playne  ;  and  being 
well  polysshed,  and  smoothe,  and  well  foyled  on 
the  back  syde.  Then  you  standinge  righte  with 
the  middle  thereof,  you  shall  receave  a  beame 
vnto  your  eye  of  the  trewe  forme  and  shape  of 
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your  face,  or  any  thinge,  that  standeth  directly 
right  against  yt.  But  yf  that  you  do  stande  any 
thinge  oblique,  or  awrye,  so  shall  you  receave 
the  beame,  or  see  any  thinge  that  maketh  the 
lyke  triangle,  eyther  acute,  or  sharpp,  and  obtuse 
or  broade ;  Accordinge  vnto  the  angle :  that 
commeth  from  youre  eye,  vnto  the  glasse.  So 
shall  you  receave,  or  see  that  beame,  accordinge 
vnto  the  angle  on  the  other  syde,  whatsoever  that 
yt  bee,  howe  farr  soever  that  thinge  ys  in  distance 
from  the  place,  or  neare  hande. 


CHAPTER  III. 

In  what  forme  to  make  glasses  for  to  have  them 
shewe  the  forme  or  facyon  of  any  thinge  less  in 
bignes  then  yt  ys. 

To  have  a  glasse  to  make  any  thinge 
shewe  smaller  then  yt  ys,  That  must  be  in 
the  makinge  thereof  made  hillye  or  bossy  out- 
wardes,  and  to  have  the  foylle  layde  on  the 
hollowe  or  concave  syde,  and  so  yt  may  bee 
made,  that  youre  face  showe  in  the  beame 
that  commeth  to  the  eye,  as  small  as  you 
lyst,  or  any  syse  that  ys  less  than  your  face 
at  your  pleasure.  And  for  to  have  yt  shewe 
very  smalle,  then  let  yt  be  made  half  a  globe,  or 
boawle,  as  smalle  as  a  Tennys  balle,  and  so  the 
foylle  layde  on  the  concave  or  hollowe  sydc.     So 
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shall  the  beame  that  ys  cast  vnto  your  eye,  shewe 
your  whole  face,  not  to  be  so  bigg  as  the  nayle 
of  your  fingeres,  and  so  you  may  make  yt  to  bee 
hilly,  or  bossy  outewardes,  to  have  any  thinge  to 
shewe  of  what  syse,  that  you  lyst.  For  if  that 
yt  bee  made  as  half  a  boawle  or  globe,  Then  of 
what  syde  soever  you  doo  stande,  you  shall  see 
youre  owne  face,  or  any  thinge  that  standeth 
right  as  you  do  stande  :  And  to  bee  in  swellenes 
accordinge  to  the  forme  of  the  hylling  or  bossing 
outwardes.  And  allso  as  many  tymes,  that  you 
doo  see  looking  glasses,  which  make  the  face 
longer  or  broder  then  the  forme  or  proportyon  of 
your  face,  the  reason  thereof  ys,  that  yt  hilleth  or 
bosseth  more  one  way,  then  yt  dothe  another 
way.  And  that  way  that  yt  bendeth  moste 
outewardes,  that  way  yt  maketh  moste  narrowest, 
and  that  way,  that  the  glasse  ys  moste  myghtest, 
that  way  yt  sheweth  the  face  moste  longest. 
For  yf  that  a  glasse  were  made  righte  one  way, 
and  rounde  outwardes  the  other  way,  and  the 
foyle  layde  on  the  hoUow  syde,  Then  that  Glasse 
woulde  make  the  face,  the  streighte  way,  the 
inst  lengthe  of  the  face,  and  the  other  way 
narrowe  accwdinge  vnto  the  roundinge  of  the 
glasse.  So  that  all  sortes  of  Lookinge  glasses, 
that  dothe  bosse  or  hyll  owtewardes,  dothe  shewe 
the  thinge  less  then  yt  ys,  accordinge  vnto  the 
bendinge  hilling  or  bossinge  outwarde. 
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CHAPTER  IV. 

In  what  mancr  qf  forme  to  mdke  Lookinge 
Glasses,  to  mahe  anij  thinge  shewe  bigger  then 
yt  ys. 

To  raake  lookinge  Glasses  for  to  shewe  any 
thinge  bigger  then  yt  ys,  That  Glasse  muste  bee 
made  very  large  :  for  elles  yt  will  not  conteyne 
any  quantitye  in  sighte ;  and  this  glasse  must 
bee  Concave  inwardes,  and  well  pollyshed  of  the 
hoUowe  or  concave  syde :  and  then  the  foylle 
must  bee  layde  on  that  syde  that  doth  swell,  as 
a  hyll,  and  bosse  outwarde,  And  then  this  glasse, 
the  property  of  yt  ys,  to  make  all  thinges  which 
are  seene  in  yt  to  seem  muche  bigger  then  yt  ys 
to  the  syghte  of  the  Eye,  and  at  some  appoynted 
distance,  from  the  glasse,  accordinge  to  the 
forme  of  the  hollowness,  the  thinge  will  seeme  at 
the  biggest,  and  so  yow  standinge  nearer  the 
thinge  will  seeme  less,  vnto  the  sighte  of  the 
eye  :  so  that,  accordinge  vnto  the  forme  of  the 
concavity  or  hollownes,  and  at  some  appointed 
distance  from  hym  that  looketh  into  the  glasse, 
And  yf  that  the  glasse  were  a  yearde  broade,  the 
beame  that  shoulde  come  vnto  his  eye,  shall 
showe  his  face  as  broade,  as  the  whole  glasse, 
And  to  see  his  face  in  this  glasse,  hee  must  stande 
righte  with  the  middle  of  the  glasse,  &c.  And 
these  sortes   of    glasses    ys   very    nccessary   for 
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perspective :  for  that  yt  maketh  a  large  beame, 
whereby  that  a  small  thinge  may  be  seene,  at 
a  greate  distance  from  you :  and  especially  to 
bee  amplified  by  the  ayde  of  other  glasses,  &c. 


CHAPTER  V. 

In  what  order  to  mahe  a  glass,  that  yow  maij 
looke  thoroWf  that  shallforther  your  sighte,  and 
to  have  a  small  thynge  io  seem  bigg,  which  ys 
very  necessary  for  perspective :  And  yt  may 
hee  so  made,  that  you  may  discerne  a  small 
thinge,  a  greate  distance,  and  specyally  hy  the 
ayde  of  other  glasses. 

And  nowe  furdermore,  as  I  have  shewed  before, 
the  forme,  and  facyon  of  glasses,  that  dothe 
reflect  a  beame  from  the  glasse,  commonly  called 
Lookinge  Glasses  :  So  in  lyke  manner  I  will 
shewe  you  the  makinge  of  Glasses  called  perspec- 
tive  glasses,  that  do  helpe  sighte,  by  the  meanes 
of  the  beame,  that  pearceth  commonly  thorowe  the 
glasse.  And  first  for  makinge  of  the  smallest 
sorte  of  them,  commonly  called  spectacle  glasses. 
These  sortes  of  glasses  ys  grounde  vppon  a  toole 
of  Iron,  made  of  purpose,  somewhat  hollowe,  or 
concave  inwardes.  And  may  be  made  of  any 
kynde  of  glasse,  but  the  clearer  the  better.  And 
so  the  Glasse,  after  that  yt  ys  full  rounde,  ys 
made  fast   with   syman   vppon   a   smalle   block. 
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and  so  grounde  by  hande,  vntill  that  yt  ys  bothe 
smoothe  and  allso  thynne,  by  the  edges,  or  sydes, 
but  thickest  in  the  middle.  And  then  yt  ys  the 
quality  or  property  of  the  Glasse  that  ys  cleare, 
to  shewe  all  thinge,  that  ys  seene  through  yt,  to 
seeme  bigger  and  perfecter,  then  that  yow  may 
see  yt  withoute  the  Glasse,  and  the  thynner  vnto 
the  sydes  and  edges.  And  the  thicker  that  yt 
ys  in  the  middle,  the  bigger  or  larger  any  thinge 
sheweth  vnto  the  eye,  and  yf  that  the  glasse  bee 
very  cleare,  the  more  perfecter,  &c.  And  now 
allso  in  lyke  manner  for  to  make  a  glasse  for 
perspective,  for  to  beholde,  and  see  any  thinge, 
that  ys  of  greate  distance  from  yow,  which  ys 
very  necessary  :  for  to  viewe  an  army  of  men, 
or  any  castle,  or  forte,  or  such  other  lyke  causes. 
Then  they  must  prepare  very  cleare,  and  white 
Glasse  that  may  bee  rounde,  and  beare  a  foote 
in  diameter ;  as  fyne  and  white  Vennys  Glasse. 
And  the  larger,  the  better  :  and  allso  yt  must  bee 
of  a  good  thicknes,  and  then  yt  must  bee  grounde 
vppon  a  toole  fitt  for  the  purpose.  Beynge  sett 
fyrst  vppon  a  syman  block,  and  firste,  grynde 
on  the  one  syde,  and  then  on  ye  other  syde, 
vntill  that  the  sydes  bee  very  thynn,  and  the 
middle  thicke.  And  for  that  yf  the  glasse  bee 
very  thicke,  then  yt  will  hynder  the  sighte. 
Therefore  yt  must  bee  grounde  vntill  that  the 
myddle  thereof  bee  not  above  a  quarter  of  an 
ynche  in  thickness  :  and  the  sydes  or  edges  very 
thynne,  and   so  polysshed   or    cleared.     And   so 
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sette  in  a  frame  meete  for  the  purpose  for  use  : 
so  that  yt  may  not  be  broken.  And  so  this  glasse 
being  raade  in  this  forme,  Then  yt  wille  have 
three  marvellous  operacyons,  or  qualityes,  as 
hereafter  you  shall  see. 


CHAPTER  VI. 

Thejirst,  and  the  Principall  quality  of  this  Glass, 
and  ysy  as  touchinge  perspectyve. 

The  quality  of  the  Glasse,  (that  ys  made  as 
before  ys  rehearsed)  ys,  that  in  the  beholding 
any  thinge  thorowe  the  glasse,  yow  standinge 
neare  vnto  the  Glasse,  yt  will  seeme  thorow  the 
glasse  to  bee  but  little  bigger,  then  the  propor- 
tion  ys  of  yt :  But  as  yow  do  stande  further, 
and  further  from  yt,  so  shall  the  perspective 
beame,  that  commeth  through  ye  glasse,  make  the 
thinge  to  seeme  bigger  and  bigger,  vntill  suche 
tyme,  that  the  thinge  shall  seeme  shall  seeme '  of 
a  marvellous  bignes  :  Whereby  that  these  sortes 
of  glasses  shall  muche  proffet  them,  that  desyer 
to  beholde  those  things  that  ys  of  great  distance 
from  them :  And  especially  yt  will  be  much 
amplifyed  and  furdered,  by  the  receavinge  of  the 
beame  that  commeth  thorow  the  glasse,  somewhatt 

"  This  repetition  of  the  words  "  shall  seeme "  is  evidently 
a  mistake,  but  being  in  the  original  MS.  I  have  retained  it  in 
thc  text. 
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concave  or  hollowe  inwardes  and  well  polysshed 
as  I  will  hereafter  furder  declare. 


CHAPTER  VII. 

The  seconde   qiiality  of  this  glass  made   in   tke 
forme  hefore  declared. 

The  quality  of  this  Glass  ys,  if  that  the  sunne 
beames  do  pearce  throughe  yt,  at  a  certayne 
quantity  of  distance,  and  that  yt  will  burne  any 
thinge,  that  ys  apte  for  to  take  fyer  :  And  this 
burnynge  beame,  ys  somewhat  furder  from  the 
glasse,  then  the  perspective  beame. 


CHAPTER  VIII. 

The  thyrde  quality  of  this  kynde  qf  Glass,  that  ys 
grounde,  and  made  in  thatforme  hefore  declared, 
ys  to  reverse,  and  turne  that  thyng  that  yow  do 
heholde,  thorowe  ye  glass,  to  stande  the  contrary 
way, 

And  yf  that  yow  doo  beholde  any  thinge 
thorowe  this  Glasse,  and  sett  the  glasse  furder 
from  yowe  then  the  burninge  beame,  and  so 
extendinge  after  that  what  distance  that  yow  list, 
all  suche  thinges,  that  yow  doo  see  or  beholde, 
thoroughe  the  glasse,  the  toppes  ys  turned 
downwardes.  Whether  that  yt  bee  trees,  hilles, 
shippes  on  the  water,  or  any  other  thinge  what- 
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soever  tliat  yt  be  :  As  yf  that  yt  were  people, 
yow  shall  see  them  thoroughe  the  Glasse,  theyre 
heades  downwardes,  and  theyre  feete  vpwardes, 
theire  righte  hande  turned  to  theyre  lefte  hande, 
&c.  So  that  this  kynde  of  Glasse  beynge  thus 
grounde  hathe  three  marvellous  qualityes.  For 
at  some  assigned,  or  appoynted  distance,  accord- 
inge  vnto  the  gryndinge  of  the  Glasse,  bothe  in 
his  diameter,  and  thicknes  in  the  middle,  and 
thinnes  towardes  the  sydes.  That  (beholdinge 
any  thinge  thorowe  the  glasse)  yt  shall  make 
the  best  perspective  beame :  So  that  the  thinge 
that  yow  doo  see  thorowe  shall  seeme  very  large 
and  greate :  and  more  perfitter  withall.  And 
allso  standing  further  from  the  glasse  yow  shall 
discerue  nothinge  thorowe  the  glasse :  But  like 
a  myst,  or  water  :  And  at  that  distance  ys 
the  burninge  beame,  when  that  yow  do  holde 
yt  so  that  the  sunne  beames  dothe  pearce 
thorowe  yt.  And  allso  yf  that  yow  do  stande 
further  from  the  glasse,  and  beholde  any  thinge 
thorowe  the  glasse,  Then  you  shall  see  yt  re- 
versed  and  turned  the  contrary  way,  as  before 
ys  declared.  So  that  accordinge  vnto  youre 
severall  standinge,  nearer,  or  furder  from  the 
Glasse,  beholding  any  thinge  thorowe  yt.  Suche, 
yt  hathe  his  perspective  beame :  and  then  stand- 
inge  furder  from  the  glasse,  and  then  all  thinges 
seen  thorowe,  shall  shewe  vnto  the  sighte  of  your 
eye,  cleene  turned,  and  reversed  another  way, 
whatsoever  that  yt  bee. 


i 
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CHAPTER  IX. 

The  effects  what  may  bee  done  with  these  two  last 
sortes  qf  glasses :  The  one  concave  with  a 
foyle,  vppon  the  hylly  syde,  and  the  other 
grounde  and  pollisshed  smoothe,  the  thickest  in 
the  myddle,  and  thinnest  towordes  the  edges  or 
sydes, 

For  that  the  habillity  of  my  purse  ys  not  able 
for  to  reache,  or  beare  the  charges,  for  to  seeke 
thorowly  what  may  bee  done  with  these  two 
sortes  of  Glasses,  that  ys  to  say,  the  hollowe  or 
concave  glasse :  and  allso  that  glasse,  that  ys 
grounde  and  polysshed  rounde,  and  thickest  on 
the  myddle,  and  thynnest  towardes  the  sydes  or 
edges,  Therefore  I  can  say  the  lesse  vnto  the 
matter.  For  that  there  ys  dyvers  in  this  Lande, 
that  can  say  and  dothe  knowe  muche  more,  in 
these  causes,  then  I  :  and  specially  Mr.  Dee, 
and  allso  Mr.  Thomas  Digges,  for  that  by  theyre 
Learninge,  they  have  reade  and  seene  many  moo 
auctors  in  those  causes  :  And  allso,  theyre  ability 
ys  suche,  that  they  may  the  better  mayntayne 
the  charges :  And  also  they  have  more  leysure 
and  better  tyme  to  practyze  those  matters,  which 
ys  not  possible  for  mee,  for  to  knowe  in  a  nombre 
of  causes,  that  thinge  that  they  doo  knowe.  But 
notwithstanding  upon  the  smalle  proofe  and  ex- 
peryence  those  that  bee  but  vnto  small  purpose. 
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of  the  skylles  and  knowlledge  of  these  causes, 
yet  I  am  assured  that  the  glasse  that  ys  grounde, 
beynge  of  very  cleare  stuffe,  and  of  a  good  large- 
nes,  and  placed  so,  that  the  beame  dothe  come 
thorowe,  and  so  reseaved  into  a  very  large  con- 
cave  lookinge  glasse,  That  yt  will  shewe  the 
thinge  of  a  marvellous  largeness,  in  manner 
vncredable  to  bee  beleeved  of  the  common  people. 
Wherefore  yt  ys  to  bee  supposed,  and  allso,  I  am 
of  that  opinyon,  that  havinge  dyvers,  and  sondry 
sortes  of  these  concave  lookinge  glasses,  made  of 
a  great  largeness,  That  suche  the  beame,  or  forme 
and  facyon  of  any  thinge  beeynge  of  greate 
distance,  from  the  place,  and  so  reseaved  fyrste 
into  one  glasse  :  and  so  the  beame  reseaved  into 
another  of  these  concave  glasses  :  and  so  reseaved 
from  one  glasse  into  another,  beeynge  so  placed 
at  suche  a  distance,  that  every  glasse  dothe  make 
his  largest  beame.  And  so  yt  ys  possible,  that  yt 
may  bee  helpped  and  furdered  the  one  glasse 
with  the  other,  as  the  concave  lookinge  glasse 
with  the  other  grounde  and  polysshed  glasse. 
That  yt  ys  lykely  yt  ys  true  to  see  a  smalle 
thinge,  of  very  greate  distance.  For  that  the 
one  glasse  dothe  rayse  and  enlarge,  the  beame  of 
the  other  so  wonderfully.  So  that  those  things 
that  Mr.  Thomas  Digges  hathe  written^  that  his 

*  "My  father  by  his  continual  paynfuU  practises,  assisted 
with  demonstrations  Mathematicall,  was  able,  and  sundrie  times 
hath  by  proportionall  Glasses  duely  situate  in  convenient  angles, 
not  onely  discovered  things   farre  ofF,   read   letters,  numbred 
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father  hathe  done,  may  bee  accomplisshed  very 
well,  withowte  any  dowbte  of  the  matter  :  But 
that  the  greatest  impediment  ys,  that  yow  can 
not  beholde,  and  see,  but  the  smaller  quantity  at 
a  tyme. 

peeces  of  money  'with  the  very  coyne  and  superscription  thereof, 
cast  by  some  of  his  freends  of  purpose  vppon  Downes  in  open 
fieldes,  but  also  seven  myles  of  declared  what  hath  been  doon  at 
that  instante  in  private  places." — Prrf.  to  Pantotmtria.  Edit. 
1571.  Sig.  A.  iii.  b. 


JOHANNIS    IIOBYNS 


DE  COMETIS 


COMMENTARIA. 


DEDICATIO. 

Ad  invictissimum  principem  Henricum  ejusdem 
nominis  octavum,  Serenissimum  Anglorum  Re- 
gem,  de  cometis  commentaria  Johannis  Robyns 
sui  Alumni,  et  socii  Collegii  Omnium  Animarum, 
Oxoniae. 

Quanquam  omnes  philosophiae  partes  (Princeps 
IUustrissime)  tum  utiles,  tum  jucundae  sint ;  ea 
tamen  philosophise  portio,  quae  de  caelis,  cselo- 
rumque  motibus  ordine  ac  influentiis  agit,  caeteris 
longe  prsestantior,  multo  jucundior,  et  pene 
divinum  quid  nobis  esse  videtur.  Id  quod 
luculentius  apparebit,  si  de  his,  quse  in  aliis  phi- 
losophiae  partibus  tractantur,  pauca  dixerimus. 
Et  primam  a  crassissimo,  et  infimo  elemento, 
scilicet  terra,  orationem  inchoabimus,  quae  in 
media    mundi    sede    collocatur,    cernitur   solida 
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globosa,  et  undique  nutibus  suis  conglobata ; 
floribus,  herbis,  arboribus,  frugibus  ornata, 
quorum  omnium  incredibilis  multitudo  insatiabili 
varietate  distinguitur,  Adde  etiam  fontium  geli- 
das  perhennitates ;  liquores  perlucidos  amnium ; 
riparum  vestitus  viridissimos ;  speluncarum  con- 
cavas  altitudines  ;  saxorum  asperitates ;  impen- 
dentium  montium  sublimitates ;  immensitates- 
que  camporum.  Adde  etiam  reconditas  auri, 
argenti,  metallorumque  venas,  infinitamque  vim 
marmoris.  Qua?  vero,  et  quam  varia  genera 
bestiarum.  vel  cicurum,  vel  ferarum  !  qui  volu- 
crum  lapsus !  atque  cantus !  qui  pecudum  pas- 
tus !  quse  vita  silvestruum  !  Quid  jam  de  homi- 
num  genere  loquar !  qui  quasi  cultores  terrse 
constituti,  nec  patiuntur  eam  immanitate  bellu- 
arum  efFerari,  nec  stirpium  asperitate  vastari. 
Quorumque  operibus  agri,  insulae,  littoraque 
collucent,  distincta  tectis  et  urbibus.  Jam  de 
liquidibus  et  fusilibus  elementi  (maris  inquam) 
pulchritudine  pauca  dicamus  oportet.  Cujus 
quidem  maris  speciem,  et  animantium  quae  in 
eodem  continentur,  satis  admirari  nequeo.  Nam 
ipsum  mare  undique  terram  circumfluens,  conti- 
nentes,  insulas,  peninsulas,  et  isthmos  efficit,  et 
quatenus  diversas  alluit  regiones,  et  diversa  sor- 
titur  nomina ;  ut  mare  Britannicum,  Gallicum, 
Libicum,  Punicum,  et  caetera.  Ac  ita  quidem 
terram  appetens  circumquaque  littoribus  claudit, 
et  quasi  una  ex  duabus  naturis  conflata  videatur. 
Quid    de    piscibus,   belluisque    marinis    dicam  ? 

£ 
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Quot  genera,  quamque  disparia,  partim  submer- 
sarum,  partim  fluitautium,  partim  innatantium 
belluarum,  partim  ad  saxa  nativis  testis  inhaeren- 
tium  ?  De  quarum  generatione,  proprietatibus, 
et  natura,  Aristoteles  omnium  philosophorum 
facile  princeps  in  historia  naturali  acutissime 
disputat.  Exinde  mari  finitimus  est  aer ;  cujus 
suprema  portio  purior  quidem,  et  sincerior,  coeli 
orbiculationem  (sicuti  et  ipse  ignis)  subsequitur. 
Media  vero  aeris  plaga  quae  (ut  doctiores  sen- 
tiunt)  non  parum  frigescit,  aptior  deputatur 
locus,  ubi  vapores  elevati  in  nubes  concrescant. 
Inibi  etiam  fulmina,  fulgetra,  et  tonitruum  sedes 
sibi  peculiares  vendicant.  At  infima  aeris  regio, 
quae  partim  terra?,  partim  aquatico  elemento 
conterminata  junctaque  cernitur,  avium  volatus 
sustinet,  et  salutarem,  vitalemque  spiritum  ani- 
mantibus  quidem  terrestribus  ministrat.  Jam  ab 
aere  ad  ignem  postea  nostra  demigrabit  oratio,  | 
qui,  ex  elementis  in  supremo  ac  maxime  sublimi 
loco  constitutus,  aerem  in  sua  concavitate  fovens, 
orbiculariter  complectitur.  Sicut  aer  aquam,  et 
aqua  terram  undique  circuit,  nisique  una  pars 
terrae  propter  vitam  quorundam  animantium 
tuendam  aquis  discooperta  relinquitur.  Neque 
sentiendum  est,  qua  deus  et  natura  inaniter,  ac 
superflue  hoc  quartum  corpus  simplex  scilicet 
ignem  superaddiderunt.  Aeris  enim  caliditas  ab 
aquae  terraeque  frigiditate  ilico  consumeretur, 
nisi  superior  ignea  vis  calefactiva  aerem  refocil- 
laret.     Prseterea  terrae  siccitas  ab  aere  et  aqua 
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facillime  obrueretur,  nisi  ignis  vim  suam  arescen- 
tem  emittens,  aeris  humiditatem  deliniret.  Hac- 
tenus  succincte  de  elementis,  caeterisque  corpo- 
ribus,qu9e  infra  sphaeram  activorum  et  passivorum 
continentur.  Quarum  rerum  scientia,  si  (ut 
revera  est)  jucunda  et  delectabilis  fuerit,  quid  de 
illorum  corporum  cognitione,  quae  coelestia  aeter- 
naque  esse  feruntur  sentiendum  est  ?  A  quorum 
influentiis  et  virtutibus  tum  elementata  (ut  ita 
dicamus)  suum  regimen  sortiuntur.  Ab  istis 
enim  orbis  terrarum  plagae  ac  regiones  habitatae 
quibusdam  certis  temporum  vicibus  suas  magnas 
hyemes  et  aestates  (ut  Aristotelico  utar  verbo) 
recipiunt.  Magna  autem  aestas  dicitur  cum 
aliqua  provincia  ex  nimia  siccitate  et  fervore  ita 
sterilescit,  ut  diutius  inhabitatores  fovere  ne- 
queat.  Versa  ince,  magnam  hiemem  alicujus 
regionis  appellamus,  cum  humectantes  coelorum 
influentiae  sic  in  eadem  regione  sseviunt,  ut  terra 
fluctibus  et  aquis  penitus  obruatur ;  id  quod  ab 
aliquibus  vocatur  diluvium  particulare :  et  non 
solum  istae  prodigiosae  mutationes  coelorum  con- 
stellationibus  tanquam  causis  attribuuntur,  verum 
etiam  quae  diversae  regiones  diversa  progignunt, 
corporum  ccelestium  benignitati  aut  asperitati  pri- 
mitus  ascribitur.  Quaelibet  enim  terrae  habitabilis 
portio,  suos  fructus  et  fruges,  arbores,  herbas, 
ac  frutices,  lapides  etiam  pretiosos  et  mineralia, 
pro  cceli  qualitate  et  influentiis  producit.  Quid 
de  fertilitate  et  abundantia,  pace  atque  tranquilli- 
tate,  fame,  bello,  pestilentia,  et  brutorum  animan- 
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tium  strage  dicam  ?  quid  de  sectis,  legibus, 
civitatibus,  imo  et  regnis  integris  loquar  ?  Quo- 
rum  omnium  telicitas  et  infelicitas,  mala,  damna, 
et  infortunia,  successiones,  prosperitates,  et  bona, 
dispositive  saltem  a  coelorum  constellationibus 
dependent.  Nec  minorem  certe  potestatem  in 
liquido  elemento  (inquam)  in  mari  influentise 
coelestes  exercent.  Maris  enim  fluxus,  et  refluxus 
aestuosi,  in  istis  fretorum  angustiis,  a  virtutibus 
luna*  demanant.  Pra^terea  piscium  et  marinarum 
belluarum  ortus,  et  interitus,  augmentationes, 
diminutiones,  et  alterationes ;  necnon  eorundem 
copia,  ac  penuria,  astrorum  virtutibus  (omnium 
doctissimorum  consensu)  ascribuntur.  At  in  aere 
quam  manifestum  imperium  habent  sidera,  quo- 
rum  prassentia  vel  absentia  efficitur,  ut  idem  aer 
nunc  fulgentissima  luce  splendescat,  nunc  obscu- 
rus  et  tenebrosus  relinquatur.  Sol  etenim  exori- 
ens,  suis  clarissimis  radiis  aerem  illustrans,  diem 
conficit,  et  cum  primum  a  nobis  recesserit  subter 

cardinem    occidentalem ,   subrepta   nox, 

quippe  quae  nil  aliud  est,  quam  ut  aer  (propter 
solis  sub  orizonte  dilapsum)  tenebris  offundatur. 
Rursus  et  a  solis  cursu  sub  zodiaco  quatuor  anni 
tempora,  ver,  aestas,  autumnus,  et  hyems  pro- 
ficiscuntur.  In  quibus  equidem  temporibus  sol 
aerem  et  caetera  elementa  tum  tristitia  quadam 
contrahit,  tum  vicissim  ita  laetificat,  ut  cum  ipso 
coelo  exhilarata  esse  videantur.  Nolim  hic  in 
caeterarum  stellarum  (quse  erraticse  dicuntur) 
ratione,  ordine  et  influentiis  multus  videri,  qua- 
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rum  tantus  est  concentus  ut  cuni  summa  Saturui 
infrigidet,  media  Martis  accendat,  his  interjecta 
Jovis  stella  temperet  et  illuminet,  infraque  Martem 
tres  soli  obediunt ;  Luna,  Venus,  et  Mercurius. 
Et  hae  omnes  stellse  quas  errores  appellamus, 
iisdem  vagantur  spatiis,  quibus  et  sol,  et  eodem 
modo  circa  terram  agitatae  oriuntur,  et  occidunt, 
quarum  motus  nunc  incitantur,  nunc  retardantur, 
suisque  aspectibus  et  influentiis,  (secundum  quod 
sub  variis  discurrant  signis)  quatuor  anni  tempora 
nunc  calidiora,  nunc  frigidiora,  nunc  humidiora, 
nunc  sicciora  redeunt :  qua  contemplatione  nihil 
pulchrius,  nihil  admirabilius  esse  potest.  Quid 
de  gelu,  nive,  grandine,  ventis,  pluvia  tonitruo, 
fuhnine,  fulgetro,  stellis  item  caducis  et  per 
aerem  discurrentibus  dicam  ?  quse  omnia  ab 
astrorum  constellationibus  progrediuntur.  Pos- 
tremo  et  illa  crinita  sidera  famosa  (juidem  et 
portentosa  coelestium  stellarum  vires,  causam  suse 
generationis,  et,  si  rarius  spectantur,  aeque  natu- 
raliter  sibi,  vendicant,  atque  ea  quae  ab  oculis 
quotidie  videntur.  Sed  plebei  quamvis  numerosa 
rerum  naturalium  multitudo  recitari  possit,  qua- 
rum  causae  secretiores  et  magis  abditae  sunt, 
tamen  ob  insolitam  ipsius  rei  faciem  maximopere 
cometas  admirantur.  De  quibus  siquidem  cometis 
tua  sacrosancta  majestas  voluit,  ut  a  nobis  quae- 
dam  commentaria  in  lucem  aiderentur.  Id  quod 
non  hac  quidem  de  causa  factum  erat  (certissime 
scio)  ut  in  his  nostris  perlegendis,  tua  sacrosancta 
majestas    quidpiam    eruditionis    exhauriret,   sed 


5't  IIOBYNS     DE    COMETIS. 

aliorum  consulens  utilitati.  Ut  qui  harum  rerum 
(de  quibus  tractamus)  minus  essent  periti  ex 
nostris  commentariis  aliquid  saltem  adipisci  pos- 
sent.  Non  enim  incognitum  est  (eruditissime 
Princeps)  quam  singularis  in  scientiis  matlie- 
maticis  tua  fuerit  doctrina.  Id  quod  ex  illis 
disputationibus  manifestissime  mihi  perspectum 
erat,  quas  de  cometarum  naturis  et  efiectibus 
tum  Woydstokise,  tum  Bokynghamiae  nobiscum 
habuisti,  quis  enim  invenire  poterat  argutius, 
quis  colligere  veruosius,  quis  explicare  venustius  ? 
In  aliis  vero  scientiis  et  potissime  theologia 
(serenissime  Rex)  quam  praestantissima  tua  fuerit 
cognitio,  nihil  dicturus  sum.  Opera  enim  ea  quae 
a  tua  sacrosancta  majestate  edita  sunt,  sufficienter 
ostendunt.  In  quibus  equidem  operibus  (ut  illud 
quod  sentio  ingenue  dicam)  nec  Augustino,  nec 
Hieronimo  coedere  videris.  Nam  quam  caste 
quam  nitide,  quam  pohte  omnia  mihi  disputantur, 
solidi,  succi,  et  nervorum  plena,  sed  temperabo 
me  a  laudibus.  Scio  etenim,  scio  (laudatissime 
Princeps)  quam  nolunt  laudari  hi,  qui  laudes 
maximge  merentur  omnium. 

\_From  wJiat  is  here  given  the  nature  of  the  work  may  be 
seen,  and  I  do  not  think  it  as  a  whole  necessary  to  be  printed 
in  this  place. — Ed.] 
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A  TREATISE 
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FROM  A  MS.  OF  THE  Hth.  CENTURY. 


Bib.  Sloan.  Mus.  Brit.  213.  xiv.  Fol.  120. 


Nowe  sues  here  a  Tretis  qf  Geometri  wherby 
you  may  hnowe  the  heghte,  depnes,  and  the 
brede  qf  mostwhat  erthely  thynges, 

Geometri^  es  saide  of  fis  greke  worde  geos. 
J?at  es  erthe  on  englisch.  and  of  |?is  greke  worde 

^  Vid.  MS.  Bib.  Reg.  Mus.  Brit.  17  A.  1.  f.  1^-^. 

"  The  clerk  Euclyde  on  |)is  wyse  hit  fonde 
Thys  craft  of  gemetry  yn  Egypte  londe 
Yn  Egypte  he  tawghte  hyt  ful  wyde, 
Yn  dyvers  londe  on  every  syde. 
Mony  erys  afterwarde  y  vnderstonde 
Gher  |)at  jie  craft  com  ynto  ))ys  londe. 
Thys  craft  com  ynto  England,  as  y  ghow  say, 
Yn  tyme  of  good  kyng  Adelstones  day." 

This  notice  of  the  introduction  of  Euclid's  Elements  intoEng- 
land,  if  correct,  invalidates  the  claim  of  Adelard  of  Bath,  who 
has  always  been  considered  the  first  that  brought  them  from 
abroad  into  this  country,  and  who  flourished  full  two  centuries 
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vietros.  fat  es  mesiire  on  englisch.  j^an  es  geome- 
tri  als  erthly  mesure.  for  it  es  one  of  ^e  sevene 
science  techyng  to  mesure  fe  erth  in  heght. 
depnes  and  brede.  and  length.  This  tretis  es 
DEPARTED  iN  THRE.  Jjat  cs  to  say.  hcgh  mesure. 

after  the  "good  kyng  Adlestone."  Adelard  translated  the 
Elements  from  the  Arabic  into  Latin,  and  early  MSS.  of  the 
translation  occur  in  so  many  libraries,  that  we  may  fairly  conclude 
that  it  was  in  general  circulation  among  mathematicians  for 
a  considerable  time  after  it  was  written.  Tiraboschi  was  the 
first  who  remarked,  that  the  translation  attributed  to  Campanus, 
was  in  reality  Adelard's,  with  a  commentary  by  the  former, 
(Libri  Hist.  des  Mat.  tom.  ii.  p.  48);  there  are  also  several 
MSS.  in  the  titles  to  which  this  is  expressly  stated,  (MS.  Bib. 
Bodl.  Seld.  Arch.  B.  29.  MS.  Bodl.  3623.  MSS.  Paris,  Lat. 
7213,  7214,  7215.  MS.  Harl.  Mus.  Brit.  5266  :  "  per  Adelar- 
dum  Bathoniensum  de  Arabico  in  Latinum  translatus,  cum  Com- 
mento  Campani  Novariensis.").  In  the  Library  of  Queens'  Col- 
lege,  Cambridge,  there  was  formerly  a  MS.  entitled  "Geometria 
Euclidis  cum  Commentario  Adelardi"  (Lelandi  CoUect.  tom.iii. 
p.  19),  and  Chasles  (Aperfu  Historique,  p.  509,)  mentious  one 
in  the  library  of  the  Dominicans  of  St.  Marc  at  Florence,  under 
the  same  title ;  this  would  appear  to  intimate  that  the  com- 
mentary  is  also  by  Adelard,  and  many  MSS.  in  which  the  name 
of  Campanus  does  not  appear,  contain  the  commentary,  (MS. 
Oxon.  in  CoU.  S.  Trin.  30,  iv.  MS.  Harl.  Mus.  Brit.  5404. 
MS.  Bib.  Pub.  Cant.  Dd.  12,  61).  Doctor  John  Dee,  in  the 
Catalogue  of  his  CoUection  of  MSS.  (MS.Harl.  1879.  MS.  Bib. 
Trin.  CoU.  Cant.  Collect.  Gal.  O.  4,  20.  MS.  Ashm.  1142.) 
gives  the  title  of  one,  in  which  the  books  of  Euclid  on  Optics 
and  Catoptrics,  as  well  as  the  Elements,  appear  under  Adelard's 
name. 

There  have  been  two  independent  notices  of  the  plagiarism 
of  Campanus ;  one  by  Charles  Butler,  (the  author  of  the  "  In- 
troduction  to  the  Mathematics,"  8vo.  1814,)  in  some  MS. 
papers  in  the  Editor's  possession  :  the  other  by  the  Author  of 
the  article  Geometry,  iii  the  "  Pcnny  Cyclopoedia." 
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playne  mesure.  and  depe  mesure.  First  foryi 
shewe  we  hegh  mesure.  j^at  es  to  say  howe  any 
thynge  j^at  has  heght  may  be  met  howe  hegh  it 
es.  and  p\s  may  be  done  in  many  maneres.  first 
j^erfbr  schewe  howe  it  may  be  done  by  pe  quad- 
rant.  When  you  wille  wite  fe  heghte  of  any 
thyng  piit  you  may  negh.  biholde  )?an  pe  heght 
of  l^at  thyng  by  bothe  holes  of  pe  quadrant  and 
come  toward  and  go  froward  til  fe  perpendicle 
fat  es  to  say  pe  threde  whereon  pe  plumbe  henges 
falle  vpon  pe  mydel  lyne  of  pe  quadrant.  {?at  es  to 
say  pe  45  degre.  fan  take  als  mykel  lande  behynde 
ye  as  fro  j^ethen  to  pe  erthe  and  marke  wele  j^at 
place.  pSLU  mete  howe  many  fete  are  bytwene  j^i 
mark  and  pe  fondement  of  J^at  thyng  whos  heght 
you  sekest.  and  sekirly  so  many  fote  heght  it  es. 
Also  when  you  wilt  wite  pe  heght  of  any  thynge 
by  pe  quadrant.  biholde  pe  heght  of  fat  thyng  by 
bothe  pe  holes.  and  byholde  vpon  what  place  of 
pe  quadrant  pe  perpendicle  falles.  for  oufer  it 
wille  falle  on  pe  vmbre  toward  or  on  pe  vmbre 
froward.  and  if  it  falle  vpon  pe  vmbre  toward 
biholde  vpon  whilk  poynte  of  fat  vrabre  pe 
perpendicle  falles.  J^an  mesure  pe  distaunce  f^at 
es  to  say  pe  space  betwene  ye  and  f»at  thyng 
whos  heght  you  sekes,  and  when  you  has  so  done 
fan  multiply  you  by  12  fat  same  mesure.  fan  al 
|7at  comes  of  fat  multiplyeng  departe  you  by  pe 
nonmbre  of  pe  poyntes  of  pe  vmbre.  and  to  alle 
fat  comes  fereof  set  pe  quantite  of  f in  heghte. 
and  set  al  j^is  togydere.    and   J^an   you   has  pe 
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heght  of  fe  thyng  whos  heght  you  sekes.  If 
peraventure  pe  perpendicle  falle  vpon  pe  vmbre 
froward  biholde  j^an  pe  poyntes  fereof  and  torne 
fem  into  pe  poyntes  of  pe  vmbre  toward  and  do 
furth  fian  as  we  taght  byfore  and  f  us  sekirly  you 
sale  have  pe  heght  of  pe  thyng  whos  heght  you 
sekes.  namely  so  pe  space  be  playne  bitweene  pe 
and  it.  Note  you  fiat  pe  quadrat.  |?at  es  to  say 
4  square  whilk  es  descryvede  fat  es  to  say 
schewed  in  pe  quadrant  has  tuo  sides.  j^at  es  to 
say  pe  side  of  pe  vmbre  toward.  and  pe  side  of  pe 
vmbre  froward.  and  afier  of  fese  2  sides  es  depar- 
ted  in  12  even  parties.  When  you  holdes  pe  cone 
of  pe  quadrant.  fat  es  to  say  pe  cornel  of  pe 
quadrant  even  vpryght  in  whilk  cornel  es  pe  nayle 
whereby  pe  perpendicle  henges.  J?an  pe  circum- 
ferens.  J?at  es  to  say  pe  cumpasse  es  toward  pe 
erth.  J7an  J^at  side  of  J^e  quadrat  whilk  es  nere 
ye  es  called  pe  vmbre  toward  and  J?at  oj^er  side  es 
called  J^e  vmbre  froward.  and  J^e  12  departynges 
of  aifier  of  J^o  sides  are  called  poyntes.  J?an  es 
a  poynte  J^e  twelft  parte  of  any  thyng.  namely  of 
ouJ?er  side  of  pe  quadrat  in  J^e  quadrant.  Also 
when  f^e  heght  of  pe  sonne  es  more  J^an  45  degres. 
Jjan  pe  perpendicle  falles  vpon  pe  vmbre  toward. 
And  ageynward  when  J^e  heght  of  J^e  sonne  es  less 
fan  45  degrees.  f>an  J^e  perpendicle  falles  vpon  pe 
vmbre  froward.  When  sothly  f^e  heght  of  J?e 
sonne  es  even  45  degrees.  J^an  pe  perpendicle 
falles  even  vpon  pc  45  whilk  es  pe  medil  lyne. 
If  yoii  may  noght  negh  f^c  thyng  }?at    you   woklc 
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mesure  for  letting  of  water  or  summe  ojjer  thyng 
bitwene.  pau  biholde  pc  heght  jjeveof  by  bothe  pe 
holes.  and  biholde  {^e  nonmbre  of  pe  poyntes  of 
pe  vmbre  toward.  namely  vpon  whome  pe  per- 
pendicle  falles.  )?an  set  D  for  a  mark  iu  )?at  place 
where  you  stondes  J?an.  go  ferre  or  nerre  J^at 
thyng  whos  heght  you  sekes.  and  l^at  by  an  evene 
lyne  and  beholde  este  pe  forsaide  heght  by  bothe 
holes.  )7an  j^ere  stondyng  seke  j^e  nonmbre  of  fe 
poyntes  of  jje  vmbre  toward.  and  set  J^ere  C  for 
anofer  mark.  f»an  mesure  howe  many  fete  are 
bitwene  jjise  tuo  markes  D  and  C  and  kepe  J7at 
wele  in  J?i  mynde.  J?an  abate  J^e  lesse  nonmbre  of 
J7ese  tuo  in  J^e  vmbre  toward  fro  J^e  more  and  kepe 
wele  J7e  difference  bytwene  J?o  tuo  nonmbres. 
Jjan  multiplie  by  twelve  pe  distaunce  bitwene 
J7e  forsaide  D  and  C  and  alle  f»at  comes  of  J^at 
multeplyeng  departe  you  by  pe  distaunce  of  pe 
poyntes.  and  to  fat  J^at  leves  over.  set  als  mykel 
as  fro  fiethen  to  pe  erthe  and  fan  sekirli  you  has 
pe  heght  of  J^at  thynge.  bot  loke  J^e  holes  of  fi 
quadrant  be  right  straite  and  elles  you  may 
lightly  be  deceyvede.  Peraventure  you  standes 
in  an  aley.  and  J^e  thyng  J^at  you  wolde  mete 
es  vp  on  an  hegh  hille.  first  paa  biholde  pe 
heghte  of  pe  hille  by  both  pe  holes  of  J^e 
quadrant.  and  J^at  by  tuo  stondynges  of  D  and 
C  as  we  taght  nowe  next  bifore.  and  marke 
fat  wele  in  J^i  mynde.  J^an  biholde  in  J^e  same 
wise  pe  heght  of  the  hille  and  of  fat  same 
thyng  togedire.   J^an  abate  J?e  heght  of  J^e  hille 
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fro  al  )7at  remenant  and  )?an  sekirly  hast  ou  pe 
heght  of  pSLt  thyng.  If  peraventure  pe  contry 
es  hilly.  pan  do  |?at  pe  perpendicle  falle  even 
vpon  pe  begynnyng  of  pe  side  of  pe  vmbre 
froward.  fan  se  by  bothe  holes  in  pe  thyng  to 
be  mesured  pe  poynte  f>at  es  called  A  and  do 
as  we  taght  bifore.  and  fat  leves  after  j^i 
wirkyng  es  pe  heght  fro  A  poynte  to  pe  heght 
of  pe  thyng :  bot  j^an  salt  you  noght  set  fereto 
pe  heght  of  pi  stature.  Parcas  you  woldest 
mesure  pe  heght  of  a  thyng  by  the  schadowe 
jjereof.  fan  abyde  til  pe  sonne  be  in  pe  heght 
of  fyve  and  fourti  degrees.  fan  mesure  pe 
vmbre  of  {^at  thyng  and  fat  es  pe  heght  fereof. 
If  you  wilt  mesure  pe  heght  of  any  thyng  by 
pe  schadowe  fat  es  to  say  pe  vmbre  j^ereof  in 
ilk  houre  ]?an  do  fus.  mesure  pe  vmbre  fat  es 
to  say  pe  schadowe  of  fat  thyng.  and  multiply 
J?at  by  12  and  al  fat  departe  fan  by  pe  poyntes 
of  pe  vmbre  toward.  and  pe  nonmbre  howe  ofte 
euer  it  be  es  pe  heght  of  f^at  thyng  if  pe  per- 
pendicle  falle  vpon  pe  vmbre  toward.  If  pe 
perpendicle  falle  vp  pe  poyntes  of  pe  vmbre 
froward.  fan  multeply  pe  vmbre.  J^at  es  to  say 
pe  schaddowe  by  pe  poyntes  of  fat  vmbre.  and 
al  fat  departe  by  12  and  pe  nonrabre  howe  oft 
it  be.  es  pe  heght  of  fat  thyng.  Or  if  you 
wilt.  lede  pe  poyntes  of  pe  vmbre  froward  into 
pe  poyntes  of  fe  vmbre  toward.  and  fian  multeply 
pe  vmbre.  fat  es  to  say  pe  schaddowe  of  fat 
thyng    by    12   and   pan    al    fat    departe    by    pe 
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poyntes  of  pe  vmbre  ladde.  Whilk  after  pe 
ledying  are  poyntes  of  pe  vmbre  tovvard.  Take 
fe  poyntes  of  the  vmbre  j^us.  late  pe  sonne 
benies  passe  by  bothe  holes.  and  mark  where 
pe  perpendicle  falles.  |)an  counte  pe  poyntes 
fro  pe  begynnyng  of  pe  side  of  pe  vmbre  to 
pe  touche  of  pe  perpendicle.  and  jjo  are  pe 
poyntes  of  pe  vmbre.  f^at  es  to  say  pe  scha- 
dowe.  What  poyntes  ever  yei  be.  whej^er  of 
pe  vmbre  toward  or  froward.  When  any  thynge 
es  whose  hight  you  wilt  mesure  by  pe  schad- 
dowe  l^ereof  and  a  jerde.  fan  rere  even  vp  a 
jerde  vpon  f^e  playne  grounde  were  pe  ende 
of  pe  schadowe  of  fat  thyng  whilk  you  wille 
mesure,  so  rere  it  f^at  pe  one  parte  of  J^ame 
jerde  falle  vpon  |?at  schadowe.  and  pe  oj^er  part 
of  fat  jerde  falle  withouten.  and  mark  pe  place 
in  pe  jerde  where  J^e  schadowe  begynnes  to 
touche  it.  and  by  J^e  quantite  of  the  jerde 
whilk  es  bitwene  pe  touche  of  J^e  schadowe 
in  J^e  jerde  and  J^e  playne.  multeply  J^e  quan- 
tite  of  al  J?e  schadowe  whilk  es  bitwene  J^e 
lower  party  of  J^e  thyng  to  be  mesured  and 
pe  toppe  of  pe  schadowe  in  J7e  playne.  and 
depart  J^an  al  fat  by  J^e  quantite  of  pe  schadowe 
whilk  es  bitwene  pe  toppe  of  J^e  schadowe  and 
J^e  ^erde.  and  J^e  nonmbre  fat  fan  comes  es  J^e 
heght  of  J?at  thyng.  Also  if  you  wilt  mesure 
pe  heght  of  a  thyng  by  pe  schadowe  in  ilk 
houre  of  pe  day.  take  a  jerde  of  tvvo  fote  longe 
or  thre,  and  on  a  playne  rayse  it  even  vp.  and 


HEIGHTS    AND    DISTANCES.  63 

J?an  mesure  pe  schadowe  of  it.  pa,x\  mesure  pe 
schadowe  of  |?at  thyng  to  be  mesuride.  and 
multiply  fiat  by  pe  length  of  pe  jerde.  and  fan 
departe  al  J^at  by  pe  schadowe  of  pe  jerde  and 
f»at  nonmbre  howe  ofte  it  be  es  pe  heght  of 
fat  thyng.  If  you  wilt  have  pe  heght  of  any 
thyng  wantyng  grounde.  as  if  you  be  in  an 
house  and  wolde  wite  howe  ferre  were  any 
thyng  beyng  in  j^e  rofe.  Take  a  table  and 
rayse  it  vp  a  litel  fro  pe  erthe.  so  fat  you 
may  se  fat  ilk  thyng  bitwene  pe  erthe  and  fat 
table.  I^an  take  a  reulure  and  continu  it  to  pe 
table.  fat  es  to  say  side  to  side.  and  fan  se 
by  al  pe  reulure  pe  thyng  to  be  mesurede. 
and  fan  drawe  a  lyne  in  pe  table  by  pe  reu- 
lure.  este  do  pe  same  in  anoj^er  site.  fat  es  to 
say  place  of  J^e  table.  and  make  anofer  lyne. 
J?an  mesure  J^e  heght  whilk  es  bitwene  J^e  hy- 
here  parte  of  pe  table  and  pe  erthe.  and  J^at 
mesure  sale  be  callede  J^e  heght  kept.  J^an  set 
pe  table  on  J^e  erthe  and  take  tuo  thredes  and 
put  J7at  one  in  J^at  one  lyne.  and  pSLt  oj^er  threde 
in  fiat  ofier  lyne.  J^an  make  a  mark  J^ere  as  Jjise 
tuo  thredes  metes.  J?an  mesure  pe  length  bitwene 
pe  mark  and  pe  table.  and  set  fiereto  J^e  heght 
kept.  and  fan  hast  ou  pe  heght  of  fat  thyng. 
If  you  wilt  mesure  pe  heght  of  any  thyng 
withouten  quadrant  and  withouten  schadowe. 
rayse  evene  vp  a  rodde  on  a  playne  ageyne 
fat  thyng  and  go  toward  it  and  froward  it  til 
J?i  sight  beme  passe  by  J^e  heght  of  J^e  jerde 
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and  of  J?at  thyng.  j^an  loke'  hovvc  mikil  es  bi- 
twene  j^i  fote  and  j^e  grounde  of  pat  fyng  in  pe 
tyme  of  beholdynge.  and  to  )?at  length  set  pe 
space  fro  )?ethen  to  pe  erthe.  fan  multiply  al  )?at 
by  j^e  length  of  pc  jerde.  and  fan  departe  al  f?at 
by  l^e  space  bitwene  ye  and  pe  ^erde  and  pere- 
with  pe  quantite  fro  f>ethen  to  pe  erthe.  and 
fat  es  pe  hcght.  Also  when  you  wilt  mesure 
pe  heght  of  any  thing  by  two  jerds,  even  cor- 
nekily  joyned,  takc  a  p^erde  even  to  pe  length  of 
p[  stature.  and  ano)7er  jerde,  tuo  so  longe  als 
j?at  in  pe  myddel  of  pe  lengere  jerde,  set  pe 
schortere  even  corneldely  f^an  jjis  instrument  {jus 
made  layde  by  pe  playne  ground  til  by  pe  toppes 
of  bothe  pe  ^erdes  you  se  pe  toppe  of  the  f^ing 
to  be  mesured,  psin  make  fiere  a  mark  and  set 
fereto  f^i  stature.  and  )7an  set  pe  marke  )7ere. 
and  so  heigh  es  f^at  thyng  howe  mekil  length  es 
bitwene  pe  grounde  of  psit  thyng  and  pe  latter 
mark.  bot  forgete  noght  J^at  perpendicle  or  equi- 
pendy,  f^at  es  to  say,  even  hangere  lolle  by  pe 
toppe  of  pe  longer  rodde  to  schewe  when  f^in 
instrument  es  even  vpright,  and  when  it  bagges 
Ensample,  pe  stature  of  f^e  matere  be  called  AB, 
J7e  ^erde  doubling  it  CD  pe  jerde  evene  cor- 
neldy  joyned  to  it  AE,  and  the  foundement  of 
pe  pyng  F,  f^an  I  say  pe  height  of  the  f^yng  es  BF, 
with  f^e  quantite  of  BC.  When  you  standes  by 
a  walle  of  a  castelle  or  toure,  and  you  wolde 
mesure  f^e  heght  of  it  with  outen  defaute,  make 

1  MS.  loloke. 
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a  quadrat  or  quarterd.  f  at  es  to  say  a  table  even 
foure  square  of  wode  or  brasse  of  what  quantite 
you  wilt,  and  ay  pe  more  it  be.  pe  better  it  es. 
and  loke  it  be  over  alle  square.  in  fe  manner  of 
ABCD  and  put  a  chippe  of  what  length  you  wilt 
in  pe  cornelle  B  and  anoj^er  in  pe  cornelle  C 
and  pe  fird  in  pe  cornel  D  and  loke  J^ei  be  fast 
on  fat  quadrat  f»at  evenly  J^ei  stande  raysed  vp. 
and  pe  side  of  pe  quadrat  bitAvene  A  and  B  mote 
be  persede  reulefully.  in  whilk  persyng  put  a 
chippe  hke  pe  ofer  thre.  bot  it  sale  be  moveable 
fro  A  to  B  and  fis  chippe  sale  hight  E  and  wite 
you  that  A  es  pe  right  cornel  vpward.  B  pe  left 
cornel  vpward.  C  pe  left  cornel  donward.  D  pe 
right  cornel  donward.  When  j^e  face  of  pe  quad- 
rat  es  torned  toward  ye.  and  fese  chippes  I  calle 
eighen  as  in  pe  quadrant,  fan  loke  even  vp  by  C 
and  B  chippis  or  eighne  to  pe  heyest  of  pe  toure. 
So  fat  pe  quadrat  joyne  to  pe  walle.  and  J^at 
highest  of  pe  toure  sale  hight  F  loke  pe  side  AB 
be  departed  on  30  or  40  or  howe  fele  you  wilt. 
and  in  pe  same  manere  departe  pe  side  AD.  fan 
move  pe  chippe  E  hedire  and  f»edire  til  you  se  pe 
hiest  F  ageyne  thurgh  chippes  D,  E  noght 
chaunging  pe  raj^er  place  BC  {'an  biholde  where 
J7e  chippe  E  stondes  bitwene  A  and  B  and  loke 
howe  mekil  fiat  part  es  EA  to  AD  and  so  mekil 
part  es  DC  to  CBF  and  howe  ofte  EA  es  in  AB 
so  ofte  es  CD  in  CBF  forJ?i  multiply  DA  in  AB 
and  J?at  comes  fereof  departe  by  AE  and  J?at 
nonmbre  howe  ofte  it  be  es  pe  heght  of  CBF  and 

F 
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fat  you  have  al  the  heght  fro  F  to  pe  erthe.  me- 
sure  pe  length  AC  to  pe  erth.  whilk  length  set 
to  pe  heght  CBF  and  fat  comes  is  pe  verey  heght. 
If  you  wilt  mesure  pe  heght  of  any  thyng  by 
a  myrure.  lay  pe  myrure  in  pe  playne  grounde, 
and  go  toward  and  froward  til  you  se  pe  toppe  of 
J7at  thing  in  pe  mydel  of  f at  myrure.  fan  mul- 
tiply  pe  playne  bitwene  pe  foundement  of  f»at 
thyng  to  be  mesured  and  pe  myrure  by  pe  space 
fro  fethen  to  pe  erthe.  and  fat  comes  fereof  de- 
parte  by  pe  space  bytwene  f?i  fote  and  pe  myroure 
and  pe  nonmbre  howe  ofte  it  be  es  pe  heght  of 
fat  thyng.  Also  als  fro  j^ethen  to  pe  erthe  has  it 
to  pe  space  bytwene  f  i  fote  and  pe  myrure  so  pe 
heght  of  f>at  thyng  has  it  to  pe  playne.  Whilk  es 
bitwene  pe  rote  of  fat  thyng  to  be  mesured  and  pe 
myrure  and  so  ageyne. 


Nowe  we  have  taght  to  mesure  the  heght  qf  a 
thynge  whilh  es  the  jirst  parte  qf  oure  treiis.  We 
wil  teche  to  mesure  the  playne.  for  that  es  the  se- 
conde  parte. 

When  you  wilt  mesure  pe  length  of  any  playne 
with  pe  quadrant  stonde  in  one  ende  of  pe  playne 
and  byholde  f  at  opex  by  bothe  holes.  and  holde  pe 
cone.  fat  es  to  say  pe  cornelle  of  pe  quadrant  nere 
p\w  eigh.  and  pe  compas  toward  pe  playne  to  be 
mesured.  j^an  when  you  sees  pe  of  er  ende  of  J^at 
playne  take  pe  nonmbre  of  pe  poyntes  of  pe  vmbre 
froward  whilk  pe  perpendicle  kyttes.  ]?an  multeply 
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pe  distaunce.  f  at  es  to  say  pe  space  fro  j^ethen  to 
pe  erthe  by  12  and  departe  )?at  comes  J^ereof  by 
pe  nonmbre  of  pe  vmbre  of  pe  poyntes  froward 
raj^er  had,  and  pe  nonmbre  howe  ofte  it  be  es  pe 
quantite  of  pe  length  of  |;at  playne.  Parcas  pe 
playne  whose  length  you  wolde  mesure  es  noght 
evene  nor  even  distondyng  to  |?in  orisont.  ))at  es  to 
say  to  pe  ende  of  fin  sight.  bot  )?at  playne  es  lift 
vp  and  croked.  )?an  biholde  J^e  crokidnes  |7ereof 
by  pe  holynge.  fat  es  to  say  j^e  eyghne  of  j^e 
quadrant.  whilk  jjus  you  schalt  do.  set  vpright 
tuo  jerdes  of  one  length  in  pe  endes  of  pe  playne 
to  be  mesurede.  |?an  biholde  pe  toppes  of  f^ise 
thynges  by  bothe  pe  eyghne  of  pe  quadrant.  )?an 
loke  howe  fele  poyntes  pe  perpendicle  kyttes. 
and  jjat  of  pe  vmbre  froward.  if  parcas  pe  perpen- 
dicle  falle  vpon  f^e  poyntes  of  pe  vmbre  toward. 
fjan  torne  f em  into  pe  poyntes  of  pe  vmbre  fro- 
ward.  fan  kepe  fise  poyntes.  Est  se  J?e  ende  of 
|?at  playne  by  bothe  j^e  eyghen  of  j^e  quadrant. 
and  loke  howe  fele  poyntes  of  pe  vmbre  froward 
pe  perpendicle  kyttes.  jjan  set  fese  poyntes  to  pe 
poyntes  raj^er  kept.  if  you  stonde  in  a  lowere 
place  aftere  f  an  you  did  bifore.  and  if  you  stonde 
in  an  heighere.  fan  take  away  pe  poyntes  raj^er 
kept.  jjan  do  with  J^ise  poyntes  as  you  did  with  pe 
poyntes  in  pe  next  Chapitere  bifore  in  mesuryng 
of  an  evene  playne.  J^at  es  to  say  multeply  pe  dis- 
taunce  fro  fethen  to  pe  erthe  by  12  and  depart  j^at 
comes  j^ereof  by  pe  poyntes  of  f>e  vmbre  fro- 
ward.   and  pe  nonmbre  howe  ofte  it  be   es   pe 

12 
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quantite  of  pe  length  of  pat  playne.     When  you 
wilt  mesure  pe  playne  of  lande  or  water  withouten 
pe  quadrant.   take  pan  tuo  ^erdes  and  rayse  pnt 
one   even  vp  right  on  fe  playne.   and  calle  \>e 
plaync  BE  and  pc  jerde  vp  raysed  AB  in  whilk 
jerde  set  evene  corneldly  anofer  jerde  even  dis- 
tonding  to  pe  playne  and  f^is  jerde  sale  hight  CD 
J?an  beside  pe  jerde  vp  raised  AB  set  fin  eigh 
and  biholde  pe  ende  of  pe  playne  to  be  mesurede. 
and  mark  by  whilk  place  of  fat  ofer  jerde  CD  fi 
sight  bem  passes.  and  calle  |)at  poynte  E  f  an  by 
pe  quantite  of  pe  seconde  ^erde  CD  multeply  pe 
first  jerde  AB  and  departe  fat  comes  j^ereof  by  pe 
quantite  of  AC  and  pSLU  comes  pe  length  of  pe 
playne.     When  you  wilt  wite  whilk  es  pe  brede 
of  a  ryvere.  kast  a  table  vpon  pe  grounde  nere  pe 
ryvere.  f an  biholde  pe  ende  of  |?at  oj^er  side  pe 
ryver  by  a  reulure  vpon  pe  table.     And  drawe 
a  lyne  by  pe  reulure  on  pe  table.     Est  se  pe  for- 
saide  ende  by  pe  same  reulure  in  an  ofer  place  of 
pe  table.  and  J^ere  make  anoj^er  line.  f  an  go  in  a 
playne  place  and  lay  a  threde  on  fat  one  lyne. 
aud  anoj^er  threde  on  f at  oj^er  lyne  and  continu 
fem  even  til  f ei  come  to  gidere.  and  howe  mykel 
distaunce  f at  es  to  say  space  es  fro  pe  metyng  of 
pe  thredes  to  pe  table   so  brode  es   pe  ryvere. 
When  you  wilt  mesure  pe  brede  of  a  ry  vere  by  a 
quadrat,  make  J?i  quadrat  ABCD  as  it  es  saide 
bifore  of  mesuryng  of  heght  by  pe  quadrant.  Jjan 
set  pe  quadrat  beside  J^e  ryvere  and  loke  by  CB 
pe  ende  on  Jjat  oj^qer  side  J^e  ryvere.  and  calle  f at 
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ende  F  and  B  es  pe  ende  on  fis  side  pe  ryvere. 
fan  go  fro  B  poynte  by  an  evene  lyne  with  fis 
quadrat.  and  f  at  pe  reulure  of  f  at  lyne  be  oc- 
thogonyely.  fat  es  to  say  even  corneldly  bytwene 
B  and  F  til  yu  se  est  f  e  ende  F  by  pe  poyntes  or 
chippes  D,  B  in  f  e  quadrat.  and  calle  G  pe  mark 
in  pe  place  of  pe  seconde  site.  fat  es  to  say 
stondynge  fan  howe  mekil  length  es  bitwene  B 
and  G  so  mekil  as  pe  brede  bytwene  B  and  F. 
Also  when  you  stondes  by  a  ryvere  and  wille  me- 
sure  pe  brede  of  it.  put  fis  quadrat  vpon  pe 
erche  nere  pe  ryvere.  and  biholde  by  pe  lyne  CB 
pe  ende  on  fat  ofer  side  pe  ryvere  whilk  es  called 
F.  f  an  move  E  hedire  and  f»idere  til  you  se  pe 
same  ende  F  by  DE  noght  changyng  pe  first 
place  of  BC.  pSLii  biholde  where  E  stondes  bi- 
twene  A  and  B  )7an  multiply  DA  into  AB  and  de- 
parte  fat  comes  fereof  by  AE  and  pe  nonmbre 
J^at  comes  howe  oft  it  be  es  j^e  brede  of  pe  ryvere 
whilk  es  BF.  When  you  wilt  mesure  a  playne  by 
a  mesure.  fan  rayse  vp  right  on  J^e  playne  a  rod 
of  pe  length  fro  fin  eigh  to  J^e  erche.  and  calle 
fat  rod  AB.  on  f at  rod  hange  a  litel  myrure.  and 
ay  pe  lesse  pe  better.  and  pe  place  on  pe  rod 
where  pe  myroure  hanges  calle  C  and  pe  playne  to 
be  mesurede  sale  hight  AD.  f  an  stonde  you  vpon 
jjo  playne  bitwene  pe  myrure  and  pe  ende  of  pe 
length  of  pe  playne.  and  loke  in  pe  myrure 
movyng  toward  and  froward  pe  myrure  til  you 
se  pe  ende  of  pe  playne  in  pe  mydille  of  the 
myrure.  f at  place  of  pe  playne  where  you  stondes 
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you  sale  calle  it  E.  J?an  multiply  J7e  lcngth  of  JjI 
stondynge  fro  pc  ^erde  by  \)c  quantite  bytwene 
J^c  myrure  and  J^c  playne.  and  dcparte  f>at  comes 
(^ereof  by  (jc  distaunce  of  pe  myrure  fro  f»e  hyere 
parte  of  pe  rod.  and  J?at  nonmbre  howe  ofte  it  be 
es  pe  length  of  J^at  playne.  as  J?us.  multiply  AE  in 
AC  and  depart  f»at  comes  J^ereof  by  J^e  lyne  CB. 
and  pe  nonmbre  J^at  comes  fereof  es  J^e  length  of 
J^e  playne. 


Nowe  we  have  taght  to  mesure  the  playnes  qf 
ilk  crthly  thyng  tvhilk  es  the  secunde  parte  qf 
this  tretyse.     So  we  teche  to  mesure  the  depnes, 
for  that  es  tlie  thrid  parte  and  laste  qf  this  hohe, 

When  you  wille  mesure  \e  depnes  of  a  welle. 
loke  fro  J^at  one  side  of  \e  welle  to  J^e  ende  of  J^at 
ofer  syde  in  J^e  bothome  of  fe  same  welle  with  \e 
quadrant.  and  holde  J^e  cornel  of  \e  quadrant  nere 
J?ine  eigh.  and  J^e  circumferens  toward  \e  welle 
and  take  hede  what  es  \e  nonmbre  of  \e  poyntes 
of  \e  vmbre  toward  vpon  whilk  \e  perpendicle 
falles.  Jjan  mesure  J^e  diameter  of  J?e  pit  or  welle. 
fat  es  to  say  J^e  mouthes  brede.  and  multiply  J^at 
by  12  and  depart  J^at  comes  J?ereof  by  \e  nonmbre 
of  \e  forsaide  poyntes  and  howe  ofte  f  at  nonmbre 
be.  it  es  \e  depnes  of  J^^at  pitte.  Also  for  \e  same. 
rayse  vp  a  table  on  J^e  mouthe  of  J^e  welle.  \zx\  put 
vpon  \e  table  a  reulure  whereby  biholde  you  J^e 
ende  on  J^e  bothome  J^ereof.  J^an  make  J^er  a  lyne 
by  f>at  reulure.  est  put  J^e  reulure  in  anoJ?er  place 
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of  pe  table.  and  fan  se  by  j^at  reulure  pe  forsaide 
ende.  and  J^ere  make  anofer  lyne  by  f e  reulure  in 
f»at  table.  fan  lay  pe  table  vpon  pe  playne  grounde. 
and  lay  on  f»ise  tuo  lynes  tuo  thredes  even  til  fei 
mete.  fan  mesure  pe  distaunce  bitwene  pe  metyng 
of  Jjo  thredes  and  pe  table.  and  so  depe  es  pe 
welle.  Also  for  pe  same.rayse  even  vp  on  pe  mouthe 
of  pe  well  swilk  a  quadrat  as  we  spak  of  bifore. 
fan  by  CB  loke  pe  ende  in  pe  bothome  of  pe 
welle.  and  fat  sale  hight  F.  f an  move  E  toward 
and  froward  til  by  DE  you  se  est  F  noght 
chaungynge  pe  first  place  BC.  f  an  biholde  where 
E  stondes  bytwene  AB.  fan  multiply  DA  in  AB 
and  departe  jjat  comes  fereof  by  AE.  and  fat 
nonmbre  howe  oft  it  be  es  pe  depnes  of  pe  welle. 
whilk  es  BF. 

Nowe  oure  tretis  qf  geometri  es  thus  endid. 
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CARMEN   DE  ALGORISMO. 


Hjec  algorismus  ars  praesens  dicitur;^  in  qua 
Talibus  Indorum^  fruimur  bis  quinque  figuris. 

0.     9.     8.     7.     6.     5.     4.     3.     2.     1. 
Primaque  significat  unum:  duo  vero  secunda: 
Tertia  significat  tria  :  sic  procede  sinistra 
Donec  ad  extremam  venias,  quae  cifra  vocatur ; 
Quae  nil  significat;  dat  significare  sequenti. 
Quaelibet  illarum  si  primo  limite  ponas, 
Simpliciter  se  significat :  si  vero  secundo, 

^  "  Haec  praesens  ars  dicitur  algorismus  ab  Algore  rege  ejus 
inventore,  vel  dicitur  ab  alffos  quod  est  ars,  et  rodos  quod  est 
numerus ;  quae  est  ars  numerorum  vel  numerandi,  ad  quam  artem 
bene  sciendura  inveniebantur  apud  Indos  bis  quinque  (id  est 
decem)  figurae."  Comment.  Thom(B  de  Novo-Mercatu.  MS.  Bib. 
Reg.  Mus.  Brit  12  E.  1, 

^  "  Hae  necessariae  figurae  sunt  Indonim  characteros."  MS.  de 
numeratioiie.  Bib.  Sloan.  Mus.  Brit.  513,  fol.  58.  "  Cum  vidissem 
Yndos  constituisse  ix  literas  in  universo  numero  suo  propter  dis- 
positionem  suam  quam  posuerunt,  volui  patefacere  de  opere  quod 
sit  per  eas  aliquidque  esset  levius  discentibus,  si  Deus  voluerit.  Si 
autem  Indi  hoc  voluerunt  et  intentio  Ulorum  nihil  novem  literis 
'uit,  causa  quae  mihi  potuit.  Deus  direxit  me  ad  hoc.  Si  vero 
alia  dicam  praeter  eam  quam  ego  exposui,  hoc  fecerunt  per  hoc 
quod  ego  exposui,  eadem  tam  certissime  et  absque  uUa  dubitatione 
poterit  inveniri.  Levitasque  patebit  aspicientibus  ct  discentibus." 
MS.  Bibl.  Publ.  Cant.  1869,  li.  vi.5. 
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Se  decies :  sursum  procedas  multiplicando. 
Post  praedicta  scias  breviter  quod  tres  numerorum 
Distinctae  species  sunt;  nam  quidam  digiti  sunt; 
Articuli  quidam;  quidam  quoque  compositi  sunt. 
Sunt  digiti  numeri  qui  semper  infra  decem  sunt; 
Articuli  decupli  digitorum ;  compositi  sunt 
Illi  qui  constant  ex  articulis  digitisque. 
Ergo,  proposito  numero  tibi  scribere,  primo 
Respicias  quis  sit  numerus ;  quia  si  digitus  sit, 
Una  figura  satis  sibi ;  sed  si  compositus  sit, 
Primo  scribe  loco  digitum  post  articulum ;  atque 
Si  sit  articulus,  in  primo  limite  cifram, 
Articulum  vero  tu  in  limite  scribe  sequenti. 
Quolibet  in  numero,  si  par  sit  prima  figura, 
Par  erit  et  totum,  quicquid  sibi  continuatur; 
Impar  si  fuerit,  totum  sibi  fiet  et  impar. 
Septem'*  sunt  partes,  non  plures,  istius  artis ; 
Addere,  subtrahere,  duplareque  dimidiare; 
Sextaque  dividere  est,  sed  quinta  est  multiplicare ; 
Radicem  extrahere  pars  septima  dicitur  esse. 
Subtrahis  aut  addis  a  dextris  vel  mediabis ; 
A  leva  dupla,  divide,  multiplicaque ; 

*  En  argorisme  devon  prendre 
Vii  especes     .... 
Adision  subtracion 
Doubloison  mediacion 
Monteploie  et  division 
Et  de  radix  enstracion 
A  chez  vii  especes  savoir 
Doit  chascun  en  memoire  avoir 
Letres  qui  figures  sont  dites 
Et  qui  excellens  sont  ecrites. 

MS.  Seld.  ArcL  B.  26. 
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Extrahe  radicem  semper  sub  parte  sinistra.^ 
Addere  si  numero  numerum  vis,  ordine  tali 
Incipe;  scribe  duas  primo  series  numerorum 
Primam  sub  prima  recte  ponendo  figuram, 
Et  sic  de  reliquis  facias,  si  sint  ibi  plures. 
Inde  duas  adde  primas  hac  conditione: 
Si  digitus  crescat  ex  additione  primorum, 
Primo  scribe  loco  digitum,  quicumque  sit  ille ; 
Sed  si  compositus,  in  limite  scribe  sequenti 
Articulum,  primo  digitum;  quia  sic  jubet  ordo. 
Articulus  si  sit,  in  primo  limite  cifram, 
Articulum  vero  reliquis  inscribe  figuris ; 
Et  per  se  scribas  si  nuUa  figura  sequatur. 
Si  tibi  cifra  superveniens  occurrerit,  illam 
Dele  suppositam ;  post  illic  scribe  figuram: 
Postea  procedas  reliquas  addendo  figuras. 
A  numero  numerum  si  sit  tibi  demere  cura, 
Scribe  figurarum  series,  ut  in  additione ; 
Majori  numero  numerum  suppone  minorem, 
Sive  pari  numero  supponatus  numerus  par. 
Postea  si  possis  a  prima  demere  primam, 
Scribas  quod  remanet,  cifram  si  nil  remanebit. 
Sed  si  non  possis  a  prima  demere  primam ; 
Procedens,  unum  de  limite  deme  sequenti ; 
Quod  demptum  pro  denario  reputabis  ab  illo, 
Subtrahe  totalem  numerum  quem  proposuisti. 
Quo  facto,  scribe  super  quicquid  remanebit, 
Facque  nonenarios  de  cifris,  cum  remeabis, 
Occurrant  si  forte  cifrae,  dum  demeris  unum ; 
Postea  procedas  reliquas  demendo  figuras. 
'  Vide  p.  11. 
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An  subtractio  sit  bene  facta  probare  valebis, 
Quas  subtraxisti  primas  addendo  figuras. 
Nam,  subtractio  si  bene  sit,  primas  retinebis, 
Et  subtractio  facta  tibi  probat  additionem. 
Si  vis  duplare  numerum,  sic  incipe ;  solam 
Scribe  figurarum  seriem,  quamcumque  voles  tu ; 
Postea  procedas  primam  duplando  figuram ; 
Inde  ({uod  existit,  scribas,  ubi  jusserit  ordo, 
Juxta  praicepta  qusc  dantur  in  additione. 
Nam  si  sit  digitus,  in  primo  limite  scribe ; 
Articulus  si  sit,  in  primo  limite  cifram, 
Articulum  vero  reliquis  inscribe  figuris; 
Vel  per  se  scribas,  si  nulla  figura  sequatur  : 
Compositus  si  sit,  in  limite  scribe  sequenti 
Articulum,  primo  digitum;   quia  sic  jubet  ordo  : 
Et  sic  de  reliquis  facias,  si  sint  ibi  plures. 
Incipe  sic,  si  vis  aliquem  numerum  mediare: 
Scribe  figurarum  seriem  solam,  velut  ante  ; 
Postea  procedas  medians,  et  prima  figura 
Si  par  aut  impar  videas ;  quia  si  fuerit  par, 
Dimidiabis  eam,  scribens  quicquid  remanebit ; 
Impar  si  fuerit,  unum  demas  mediare, 
Quod  non  praesumas,  sed  quod  superest  mediabis ; 
Inde  supertactum,  fac  demptum  quod  notat  unum ; 
Si  monos,  dele ;  sit  ibi  cifra  post  nota  supra. 
Postea  procedas  hac  conditione  secunda : 
Impar*^  si  fuerit,  hinc  unum  deme  priori, 
Inscribens  quinque,  nam  denos  significabit 
Monos  praedictam  :  si  vero  secunda  sit  una, 
Illa  deleta,  scribatur  cifra ;  priori 

^  i.  e.  figura  secundo  loco  posita. 
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Tradendo  quinque  pro  denario  mediato  ; 

Nec  cifra  scribatur,  nisi  deinde  figura  sequatur  : 

Postea  procedas  reliquas  mediando  figuras, 

Ut  supra  docui,  si  sint  tibi  mille  figurae. 

Si  mediatio  sit  bene  facta  probare  valebis, 

Duplando  numerum  quem  primo  dimidiasti. 

Si  tu  per  numerum  numerum  vis  multiplicare, 

Scribe  duas,  quascunque  velis,  series  numerorum ; 

Ordo  tum  servetur,  ut  ultima  multiplicandi 

Ponatur  super  anteriorem  multiplicantis ; 

A  leva  reliquse  sunt  scriptse  multiplicantis. 

In  digitum  cures  digitum  si  ducere,  major 

Per  quantum  distat  a  denis  respice,  debes 

Namque  suo  decuplo  tocies  delere  minorem  ; 

Sicque  tibi  numerus  veniens  exinde  patebit. 

Postea  procedas  postremam  multiplicando, 

Recte  multiplicans  per  cunctas  inferiores, 

Conditione  tamen  tali ;  quod  multiplicantem 

Scribas  in  capite,  quicquid  processerit  inde ; 

Sed  postquam  fuerit  haec  multiplicata,  figurae 

Anteriorentur  seriei  multiplicantis ; 

Et  sic  multiplica,  velut  istam  multiplicasti, 

Quae  sequitur  numerum  scriptum  quibusque  figuris. 

Sed  cum  multiplicas,  primo  sic  est  operanduin, 

Si  dabit  articulum  tibi  multiplicatio  solum ; 

Proposita  cifra,  summam  transferre  memento. 

Sin  autem  digitus  excreverit  articulusve, 

Articulus  supraposito  digito  salit  ultra ; 

Si  digitus  autem,  ponas  ipsum  super  ipsam, 

Subdita  multiplicans  hanc  quse  super  incidit  illi 

Delebit  penitus,  et  scribens  quod  venit  inde ; 
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Sed  cum  multiplicat  aliam  positam  super  ipsam, 
Adjunges  numerum  quem  probet  ductus  earum  ; 
Si  supraposita  cifra  debet  multiplicare, 
Prorsus  eam  delet,  scribi  quod  loco  cifra  debet, 
Sed  cifra  multiplicans  aliam  posita  super  ipsam, 
Sitque  locus  supra  vacuis  super  hanc  cifra  fiet ; 
Si  supra  fuerit  cifra  semper  pretereunda  est ; 
Si  dubites,  an  sit  bene  multiplicatio  facta, 
Divide  totalem  numerum  per  multiplicantem, 
Et  reddet  numerum  emergens  inde  priorem. 
Si  vis  dividere  numerum,  sic  incipe  primo ; 
Scribe  duas,  quascunque  velis,  series  numerorum  ; 
Majori  numero  numerum  suppone  minorem, 
Nam  docet  ut  major  teneat  bis  terve  minorem; 
Et  sub  supprima  supprimam  pone  figuram, 
Sic  reliquis  reliquas  a  dextra  parte  locabis ; 
Postea  de  prima  primam  sub  parte  sinistra 
Subtrahe,  si  possis,  quocies  potes  adminus  illud, 
Scribens  quod  remanet  sub  tali  conditione  ; 
Ut  toties  demas  demendas  a  remanente, 
Quae  serie  recte  ponuntur  in  inferiori, 
Unica  si,  tum  sit  ibi  decet  hac  operari ; 
Sed  si  non  possis  a  prima  demere  primam, 
Procedas,  et  eam  numero  suppone  sequenti ; 
Hanc  uno  retrahendo  gradu  comites  retrahantur, 
Et,  quoties  poteris,  ab  eadem  deme  priorem, 
Ut  toties  demas  demendas  a  remanente, 
Nec  plusquam  novies  aliquem  tibi  demere  debes, 
Nascitur  huicnumerusquociens  supraquesequentem 
Hunc  primo  scribas,  retrahens  exinde  figuras, 
Dum  fuerit  major  suppositus  inferiori. 
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Et  rursus  fiat  divisio  more  priori ; 

Et  numerum  quotiens  supra  scribas  pereunti, 

Si  fiat  saltus  retrahendo  cifra  locetur, 

Et  pereat  numero  quotiens,  proponas  eidem 

Cifram  in  numerum  pereat  vis,  dum  locus  illic 

Restat,  et  expletus  divisio  non  valet  ultra : 

Dum  fuerit  numerus  minor  inferiore  seorsum 

Illum  servabis  ;  hunc  multiplicando  probabis, 

Si  bene  fuisti,  divisor  multiplicetur 

Per  numerum  quotiens  ;  cum  multiplicaveris,  adde 

Totali  summae,  quod  servatum  fuit  ante, 

Redditurque  tibi  numerus  quem  proposuisti ; 

Et  si  nil  remanet,  hunc  multiplicatio  reddet. 

Cum  ducis  numerum  per  se,  qui  pervenit  inde 

Sit  tibi  quadratus,  ductus  radix  erit  ejus, 

Nec  numeros  omnes  quadratos  dicere  debes, 

Est  autem  omnis  numerus  radix  alicujus. 

Cum  voles  numeri  radicem  quaerere,  scribi 

Debet ;  deinde  notes  si  sit  locus  ultimus  impar, 

Estque  figura  loco  talis  scribenda  sub  illo, 

Quae,  per  se  ducta,  numerum  tibi  destruit  illura, 

Vel  quantum  poteris  ex  huic  delebis  eadem ; 

Et  retrahendo  duples  retrahens  duplando  sub  illa 

Quas  primo  sequitur,  duplicatur  per  duplacatam, 

Post  per  se  minuens  sub  ea  saliendo. 

Post  his  propones  digitum,  qui,  more  priori 

Per  precedentes  post  per  se  multiplicatus, 

Destruit  in  quantum  poterit  numerum  remanentem, 

Et  sic  procedas  retrahens  duplando  figuram, 

Reponendo  novam  donec  totum  peragatur, 

Subdupla  propriis  servare  docetque  duplatis  ; 
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Si  det  compositum  numerum  duplacio,  debet 

Inscribi  digitus  a  dextra  parte  propinqua, 

Articulusque  loco  (pio  non  cedebat  duplicando  ; 

Si  dabit  articulum,  sit  cifra  loco  pereunte 

Articulusque  locum  tenet  unum,  duplanda  recessit; 

Si  donet  digitum,  sub  prima  pone  sequente, 

Si  supraposita  fuerit  duplicata  figura 

Major  proponi  debet  tantum  modo  cifra, 

Has  retrahens  solito  propones  more  figurarum, 

Usque  sub  extrema  ita  fac  retrahendo  figuras, 

Si  totum  debes  numerum  quem  proposuisti, 

Quadratus  fuerit  de  dupla  quem  duplicasti, 

Sicque  tibi  radix  illius  certa  patebit, 

Si  de  duplatis  sit  juncta  supprima  figura; 

Si  radicem  per  se  multiplices  habeasque 

Propositum  primo,  bene  te  fuisse  probasti ; 

Non  est  quadratus,  si  quis  restat,  sed  habuentur 

Radix  quadrati  qui  stat  major  sub  eodem ; 

Vel  quicquid  remanet  tabula  servare  memento ; 

Hoc  casu  radix  per  se  quoque  multiplicetur, 

Et  sic  quadratus  sub  primo  major  habetur, 

Huic  addas  remanens,  et  prius  debes  habere ; 

Si  locus  extremus  fuerit  par,  scribe  figuram 

Sub  pereunte  loco  per  quam  debes  operari, 

Qu8e  quantum  poterit  supprimas  destruat  ambas, 

Vel  penitus  legem  teneas  operando  priorem, 

Si  suppositum  digitus  in  fine  repertus, 

Omnino  delet  illic  scribi  cifra  debet, 

A  leva  si  qfea  sit  ei  sociata  figura ; 

Si  cifrse  remanent  in  fine  pares  decet  harum 

Radices,  numero  mediam  propone  partem. 
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Tali  quesita  radix  patebit  arte  reperta. 
Per  numerum  recte  si  nosti  multiplicare 
Ejus  quadratum,  numerus  qui  pervenit  inde 
Dicetur  cubicus;  primus  erit  radix  ejus; 
Nec  numeros  omnes  cubicatos  dicere  debes, 
Est  autem  omnis  numerus  radix  alicujus  ; 
Si  cures  cubici  radicem  quaerere,  primo 
Inscriptum  numerum  distinguere  per  loca  debes  ; 
Quae  tibi  mille  notant  a  mille  notante  supprima 
Junctum,  summes  operandi  parte  sinistra, 
Illic  et  scribas  digitum,  qui  multiplicatus 
In  semet  cubicae  suprapositum  sibi  perdat, 
Et  si  quid  fuerit  adjunctum  parte  sinistra 
Si  non  omnino  quantum  poteris  inveniendo, 
Hunc  triplans  retrahe  saltem,  faciendo  sub  illo 
Quod  manet  a  digito  deleto  ;  terna  figura 
Sibi  propones  quae  sub  triplo  asocietur, 
Et  cum  subtriplo  per  eam  tripla  multiplicatur ; 
Hinc  per  eam  solam  productum  multiplicabis, 
Postea  totalem  numerum,  qui  pervenit  inde 
A  suprapositis  respectu  tolle  triplatas 
Addita  supprimo  cubicse  tunc  multiplicetur, 
Respectu  cujus,  numerus  qui  progredietur 
Ex  cubito  ductu  suprapositis  adimetur  ; 
Tunc  ipsam  dele  triples  saltum  faciendo, 
Semper  sub  terna,  retrahens  alias  triplicatas 
Ex  hinc  triplatis  aliam  propone  figuram, 
Quae  per  triplatas  ducatur  more  priori ; 
Primo  sub  triplis  sibi  junctis,  postea  per  se, 
In  numerum  ducta,  productum  de  triplicatis : 
Utque  prius  dixi  numerus  qui  prevenit  inde 
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A  siiprapositis  has  respiciendo  trahatur, 

Huic  cubica?  junctum  supprimo  multiplicabis, 

Respectuque  sui,  removebis  de  remanente, 

Et  sic  procedas  retrahendo  triplando  figuras. 

Et  proponendo  nonam,  donec  totum  peragatur, 

Subtripla  sub  propriis  servare  decet  triplicatis ; 

Si  nil  in  fme  remanet,  numerus  datus  ante 

Est  cubicus;  cubicam  radicem  sub  tripla  probent, 

Cum  digito  juncto  quem  sub  primo  posuisti, 

Huic  cubicjE  ducta,  numerum  reddant  tibi  primum. 

Si  (juid  erit  remanens  non  est  cubicus,  sed  habetur 

INIajor  sub  primo  qui  stat  radix  cubicati, 

Servari  debet  quicquid  radice  remansit, 

Extracto  numero,  decet  hoc  addi  cubicato. 

Quo  facto,  nnmerus  reddi  debet  tibi  primus. 

Nam  debes  per  se  radicem  multiplicare 

Ex  hinc  in  numerum  duces,  quod  pervenit  inde 

Sub  primo  cubicus  major  sic  invenietur ; 

IUi  jnngatur  remanens,  et  primus  habetur, 

Si  per  triplatum  numerum  nequeas  operari ; 

Cifram  propones,  nil  vero  per  hanc  operari 

Sed  retrahens  illam  cum  saltu  rleinde  triplatam, 

Propones  illi  digitum  sub  lege  priori, 

Cumque  cifram  retrahes  saliendo,  non  triplicabis, 

Namque  nihil  cifrae  triplacio  dicitur  esse ; 

Aut  tu  cum  cifram  pertraxeris  autem  triplicatam, 

Huic  cum  subtriplo  semper  servare  memento : 

Si  det  compositum,  digiti  triplacio  debet 

Illius  inscribi,  digitus  saliendo  super  ipsam ; 

Quae  manet  a  digito  deleto,  terna  figura ; 

Articulus  jungitur  cum  triplata  pereunte, 


CARMEN   DE  ALGORISMO.  83 

Sed  facit  hunc  scribi  per  se  triplacio  prima, 
Quae  si  det  digitum  per  se  facit  scribi  illum ; 
Consumpto  numero,  si  solse  fuit  tibi  cifrae 
Triplatae,  propone  cifram  saltum  faciendo, 
Cumquecifram  retrahe  triplatam,scribendo  figuram, 
Propones  cifrae,  sic  procedens  operare, 
Si  tres  vel  duo  series  sint,  pone  sub  una, 
A  dextris  digitum  servando  prius  documentum. 
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Bib.  Arundel.  Mus.  Brit.  377. 


Philosophia  7nagisiri  Danielis  de  Alerlai  ad 
Joliannem  Norwicensem  episcopum. 

Cum  dudum  ab  Anglia  me  causa  studii  ex- 
cepissem  et  Parisius  aliquaiidiu  moram  fecissem, 
videbam  quosdam  bestiales  in  scholiis  gravi  auc- 
toritate  sedes  occupare,  habentes  coram  se  scamna 
duo  vel  tria  et  descriptos  codices  importabiles 
aureis  literis  Ulpiani  traditiones  representantes : 
necnon  et  tenentes  stilos  plumbeos  in  manibus, 
cum  quibus  asteriscos  et  obelos  in  libris  suis 
quadam  reverentia  depingebant :  qui  dum  propter 
inscientiam  suam  locum  statue  tenerent,  tamen 
volebant  sola  taciturnitate  videri  sapientes :  sed 
tales  cum  aliquid  dicere  conabantur  infantissimos 
ripperiebam.  Cum  hoc,  inquam,  in  hunc  modum 
se  habere  Deprehenderem,  ne  et  ego  simile  dam- 
num  incurrerem,  artes  que  scripturas  illuminant 
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non  in  transitu  salutandas  vel  sub  compendio 
pretereundas  mecum  sollicita  deliberatione  trac- 
tabam.  Sed  quoniam  doctrina  Arabum,  que  in 
quadruvio  fere  tota  existit,  maxime  his  diebus 
apud  Toletum  celebratur,  illuc  ut  sapientiores 
mundi  philosophos  audirem,festinantur  properavi. 
Vocatus  vero  tandem  ab  amicis  et  invitatus  ut 
ab  Hyspania  redirem,  cum  pretiosa  multitudine 
librorum  in  Angliam  veni.  Cumque  nunciatum 
esset  mihi  quod  in  partibus  illis  discipline  libe- 
rales  silentium  haberent,  et  pro  Ticio  et  Seio 
penitus  Aristotiles  et  Plato  oblivioni  darentur, 
vehementer  indolui,  et  tamen  ne  ego  solus  inter 
Romanos  Graecus  remanerem,  ubi  hujusmodi  stu- 
dium  florere  didiceram,  iter  arripui.  Sed  in  ipso 
itinere  obviam  honorem  Dominum  meum  et  prin- 
cipem  spiritualem  Johannem  Norwicensem  epis- 
copum  qui  me  honorifice  ut  eum  decebat  reci- 
piens  ;  valde  meo  congratulabatur  adventui. 


PROroSALS 


Koll    SOWE 


INVENTIONS  IN  THE  MECHANICAL  ARTS. 


iMS.  Lansd.  101. 


A  Note  qf  siindry  sorts  of  Engynes.  1583. 

1.  First  a  carriedge  with  his  properties  to 
carry  or  drawe  fyve  hundreth  weight  with  one 
mans  strength. 

2.  An  ingen  of  wonderfull  strength  to  pull 
downe  parcullices  or  irone  gatts. 

3.  A  chaine  of  yron  non  licke  it  in  strength  of 
his  bidgnes. 

4.  A  paire  of  gripes  to  the  same  chaing  belong- 
ing  of  strange  fashone. 

5.  A  gine  to  hoyste  or  pull  vp  earth  to  make 
rampiors. 

6.  A  scaffolde  to  be  removed. 

7.  A  device  to  remove  any  burden  of  10  tonne 
weight  without  horse  or  beast. 

8.  An  ingen  to  lanch  shippes. 

9.  A  float  to  pase  men  over  waters. 
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10.  A  bridg  to  be  carried  for  passing  an  army 
of  men  ordenaunce  and  such  licke  carriges  over 
any  ryvers,  &c. 

11.  A  myll  to  grine  by  water  winde  or  men  for 
forte  castell  or  towne  of  warr. 

12.  A  crane  to  hoyst  vp  10  or  20  tonne  weight. 

13.  A  gynne  to  hoyst  vp  any  cannon  and  laie 
him  in  his  carriage  by  one  man  onley. 

14.  An  ingen  for  clensing  or  taking  away  of 
any  shelves  or  shallow  places  in  the  river  of  Tems 
or  any  such  river  the  same  device  maie  serve  for 
clensing  of  diches  about  citties  or  towns  pondes 
or  any  such  licke  standing  waters. 

15.  A  water  myll  to  rune  longer  then  before 
tyme. 

16.  A  winde  myll  and  not  to  turne  the  howse 
about. 

17.  To  make  water  workes  for  fountains  cun- 
ditts  and  suche  licke. 

18.  To  make  pipes  of  lead  G  or  7  foot  long 
without  sauder. 

19.  To  make  a  boat  to  goe  fast  one  the  water 
without  ower  or  saile.^ 

'  This  was  a  favourite  prqject  about  this  time.  In  a  few 
"speciall  breife  remembrances"  of  some  "pleasante  serviceable 
and  rare  inventions  as  I  have  by  longe  studie  and  chargeable 
practice  founde  out,"  addressed  to  Queen  Elizabeth  by  Ralphe 
Rabbard,  I  find  one  headed  "  The  rarest  engyne  that  ever  was 
invented  for  sea  service ;"  and  this  is  described  as  follows : — 
"  A  vessell  in  manner  of  a  Tally  or  Talliote  to  passe  upon  the 
seas  and  ryvers  without  oars  or  sayle  against  wynde  and  tyde, 
swifter  than   any  that  ever  hath   bynne  seene,    of  wonderfuU 
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20.    To  preserve  a  boat  from  drowning  and  the 
people  tliat  be  therein. 

ortbct  botlie  for  iiitolligeiice  and  many  other  admirable  exploytes 
almost  beyondc  the  expectation  of  nian  :"  MS.  Lansd.  121.  Now 
see  Bourne's  Inventions  or  Devises,  a  book  deserving  the  parti- 
cular  attention  of  all  thoso  who  an;  interested  in  the  history  of 
mechauical  inventions.  Edniund  Jentill,  in  1594,  proposed  a 
"  device  wonderfull  strange,"  similar  to  the  above :  it  was  one  of 
the  inventions  which  he  offered  to  discover  to  Lord  Burghley, 
on  iiis  release  froni  prison,  for  counterfeiting  forcign  coin  : — MS. 
Lansd.  77  and  1 1 3. 


THE  PREFACE 


A  CALENDAR  OR  ALMANAC 


FOR  THE  YEAR  1430. 


MS.  Harl.  937. 


My  soverayne  maistres.  certen  evydens  have  done 
me  to  vnderstonde  jour  abylyte  to  lerne  scyens 
partyculere,  and  als  wele  consyder  I  ^our  desyre 
in  specyal  to  lerne  a  certen  conclusyons  of  )?e  new 
kalender.  I  say  a  certen  conclusyons  for  jjys  cawse 
for  sum  of  j^aim  profundely  to  be  expressyd  or 
lerned  for  defawte  of  termes  convenyent  in  ower 
moder  langage  beyn  to  stronge  to  a  tendyr  wytte 
to  comprehende  fat  is  not  elevate  be  processe  and 
cowrse  of  scoles.  ferefor  als  myche  as  f»e  grete 
phylosophyr  sayth  he  wrappyth  hym  in  hys  frende 
|7at  condescendyth  to  [?e  ryjtfull  prayer  of  hys 

frende me  and  mor  mevyth  me  syth  I  .  .  .  . 

bondene  to  make  satisfactyon  to  jour  desire 
prayng  ever  dyscrete  persone  j^at  |)is  redyth  or 
heryth  to  have  my  rude  endytyng  excusyd  and 
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my  superfluyte  of  wordes  for  two  cawses.  pe 
furste  cawse  for  so  curyos  and  harde  sentens  in 
obscure  termes  is  full  tedyos  to  syth  a  tender  wytte 
to  cousayne.  pe  secunde  cawse  is  for  sothely  me 
semythe  better  to  wryte  and  twyse  teche  one 
gode  sentens  pen  ones  forgoten.  levyng  ferfore 
all  vayn  preambles  of  superfluyte  J?at  papyr  ful- 
fylly^te  with  owtyn  fruyte  jjis  lesone  I  jyfe  jow 
fyrste  j^at  in  jour  ^erus  beyn  xii  moneth.  January 
February  March  Aprile  May  June  July  Auguste 
Septembre  Octobre  Novembre  Decembre.  And 
ccc  and  sexty  days  and  5  and  sex  odde  howres 
qwyche  odde  howres  gedyrd  togeder  4  jerus 
makyth  24  howres  }7at  is  a  day  naturale  so  j^at 
in  fis  jere  J^at  is  clepyt  lyp  jere  beyng  ccc  and 
sexty  and  sex  days.  In  everych  jere  we  vse 
a  new  letter  fat  Sonday  gothe  by.  In  pe  lyp 
jere  we  occupy  twene  pe  furste  servyth  fro  new 
jerus  day  to  seynt  mathye  day.  pe  secunde  tellyth 
us  owre  soneday  j^e  remnande  of  pe  ^ere. 

jour  pryme  schal  be  to  ^ow  a  specyal  doctour 
of  dyverse  conclusyons  querfore  in  latyn  he  is 
clepyt  pe  golden  nownbur  and  begynny^t  at  one 
and  rennyth  to  xix  and  turnyth  ajayn  to  one,  and 
so  in  case  f  at  one  w  ere  pryme  f»is  ^ere  next  ^ere 
schulde  2  be  pryme  and  pe  3  jere  3.  so  rennyng 
^ere  be  ^ere  to  xix  and  ajayn  to  one  and  so 
abowte  with  owten  ende.  In  pe  fyrst  table  of 
^owre  kalendere  by  pe  reede  letters  in  pe  firste 
lyne  joyned  to  pe  blake  letters  in  pe  secunde  lyne 
schal  je  knowe  pe  lyp  jere  qwen  it  fallyth.     In 
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pe  3  lyne  beyn  wryten  primes  frome  one  to  xix 
and  turnyth  a^ayn.  Seche  J^en  jour  prime  of  pe 
jere  |)at  je  be  in  jonyd  to  pe  domynycale  letter 
of  pe  same  jere  and  f»en  may  je  se  by  pe  rede 
letters  in  pe  fyrst  lyne  qwenus  it  be  lyp  ^ere,  or 
how  nere  je  be,  fis  ensample.  I  jyffe  jow  pe 
^ere  of  owre  lorde  a.mccccxxx  in  qwych  ^ere  j^is 
kalendere  to  ^ow  was  wryten.  Went  prime  by  6 
and  ^owre  letter  domynycale  was  A  qwyche  beyn 
jonyd  and  wryten  to  geder  in  pe  hede  and  pe 
begynnyng  of  fis  sayd  table.  f^en  behalde  how 
pe  next  ^ere  folowyng  schal  7  be  prime  and  G 
domynycale.  And  pe  next  ^ere  after  schal  8  be 
prime  and  be  lyp  ^ere  as  ^e  may  se  by  pe  reede 
letter  F  jonyd  to  pe  blak  letter  E  so  |?at  in  fis 
lyp  ^ere  schal  F  be  domynycale  letter  fro  pe 
Circumscycyon  fat  is  clepyd  new^erus  day  vnto 
seynt  Mathye  day.  and  J:en  schal  E  be  ^our 
sonday  letter  to  pe  ^erus  ynde  as  I  sayd  beforne. 
)7is  doctryne  kepe  f^urghe  alle  pe  forsayd  table. 
Amonge  pe  blak  letters  in  pe  same  lyne  beyn 
wryten  reede  letters  qwyche  teches  pe  indyccyon 
fiat  is  a  terme  ful  necessary  to  |?aim  j^at  lyste  knaw 
pe  verray  and  certene  date  of  pe  Pope  bulles  and 
of  pe  olde  Imperyale  wrytynge  of  Rome.  ^yf  it 
lyke  ^ow  to  wytte  in  qwat  Jndyccyon  ^e  be  in 
Take  ^our  prime  and  ^our  domynycale  letter  of 
pe  same  ^ere  |7at  ^e  beyn  in  qwyche  letter  in 
case  f»at  it  be  rede  calle  j^at  pe  first  Jndyccyon 
and  pe  next  letter  pe  secunde  jndiccion  and  so 
rennyng  vnto   xv   and  ^en  a^ayn  to  one  at  pe 
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next  reede  letter.  jif  it  be  a  blake  letter  j^at 
^our  prime  fallyth  one  cownte  fro  pe  next  goyng 
beforus  and  so  mony  is  pe  jndiccyon  f  at  ^e  seche 
for^ete  not  f  is  lesone. 

A  table  fat  next  folovvy^t  is  callyd  fe  table 
of  pe  5  festes  moveyabylle  fat  is  to  say  qwen 
septuagesime  commey^t  in  J^at  is  pe  sonday  be- 
fore  lentyn  qwen  Allia  is  closyd  vp.  Also  p\s 
table  telly^t  qwen  lentyn  fallyth  qwen  Eysterday. 
qwen  pe  Rogacyons  and  qwen  qwytesoneday.  It 
techy^t  also  how  mony  weykes  be  fro  Crystemes- 
day  to  lentyn  how  mony  wekes  and  days  fro 
qwytesonday  to  mydsommerday  And  how  mony 
fro  Whytesonday  to  pe  advente  on  )7is  maner. 
Tak  pe  prirae  of  pe  ^ere  fat  ^e  be  in.  in  pe 
fyrste  lyne  wryten  with  reede.  and  pe  domynycale 
letter  next  folowyng  in  pe  secunde  lyne.  and 
folowe  stryght  forthe  in  to  pe  lyne  of  f  at  thynge 
wryten  in  pe  heyde  fat  ^e  desyre.  and  by  pe 
nownbur  J?at  ^e  fynde  schalle  ^e  knaw  fat  ^e 
desyre.  Vnderstonde  wele  J^is  ensample.  Aftyr 
crystynmesse  pe  gere  of  owre  lorde  a.m.cccc.xxx. 
I  was  aferde  of  lentyn  and  lokyd  in  my  kalender 
for  septuagesime  and  lentyn  how  nere  J^ai  were 
and  soghte  my  prime  in  pe  fyrste  lyne  J^at  hap- 
pynd  to  be  7  pe  same  tyme.  and  toke  my  do- 
mynycale  letter  J^at  was  G  next  foUowing.  fo 
turnyd  I  forth  fro  fis  G  streght  in  to  nexte 
lyne  f at  haythe  Septuagesime  writyn  in  pe  hede 
and  I  fonde  28  Jjere  wryten  J^ereby  demyd  I 
fat  septuagesime  sonday  schal  falle  ^e  28   day 
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of  pe  moneyth  of  Januare  wrytyn  in  pe  hede. 
|?o  loked  I  forthermore  in  pe  next  lyne  that  hayth 
lentyn  wryten  in  pe  hede  and  f>ere  I  fonde  18 
wryten  and  ]7ereby  I  demyd  pai  first  sonneday 
of  lentyn  schulde  be  on  pe  18  day  of  fe  moneyth 
of  February  nexte  wrytyn  above  ^yt  I  loked  for- 
thermore  in  pe  next  lyne  for  Esterday  and  fonde 
j^ere  1  wryten  and  f»en  wyste  I  J^at  Esterday 
schulde  be  on  pe  firste  day  of  pe  moneythe  of 
Aprile  wrytyn  next  above.  and  gow  take  ensample 
as  I  have  do  and  loke  ^e  kepe  pe  same  thurghe 
alle  pe  table. 


lUHANNIS  NORFOLK 
IN  ARTEM  PKOGRESSIONIS  SUMMULA. 


MS.  Harl.  3742. 


In  artein  progressionis  continue  et  discontinue 
secundum  luagistrum  Johannem  Nore/olk  incipit 
summula. 

Non  invenientes  sed  doctrinam  tradita  inde 
numerorum  progressione  ab  Algore  rege  quondam 
Castellie  suo  in  Algorismo  de  integris  perficere 
curantes.  occultas  aliorum  tradiciones  si  que  fu- 
erint  penitus  omittentes  dummoda  tales  nostra 
assidua  percunctacione  non  obstante  re  maxima 
nobis  miranda  ante  nostram  edicionem  in  nostras 
manus  visuras  nos  nusquam  recepisse  fatemur 
testimonium  tamen  fide  dignorum  nostrorum  ami- 
corum  nobis  possibilitatem  operis  concludebat  eo 
quod  tales  regulas  utilem  artem  progressionis 
concernentes  ante  nostra  tempora  fuisse  editas 
testabantur.  Oportunum  igitur  apud  nos  indi- 
cavimus  cum  ars  tam  preciosa  arithmeticeque 
sciencie  prefulgida  margarita  conspectibus  ho- 
minum  se  non  presentabat  sed  quorundam  forte 
inpericia  incarcerata  atquc  porcis  oblata  sciolos 
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latebat  circa  possibilitatem  operis  novarumque 
regularum  edicionem  divino  auxilio  primitus  in- 
vocato  petitisque  auctoritatibus  et  favoribus 
eorum  quibus  incumbit  hujusmodi  summulas 
corrigere  operas  exiles  soleritur  impendere  et 
eas  sic  collectas  nostro  calamo  rudique  stilo  de- 
scriptas.  Primo  ad  honorem  Dei  beatissime 
virginis  Marie  et  omnium  suorum  sanctorum 
ac  ad  profectum  animarum  omnium  fidelium 
defunctorum  quarum  collegio  Oxonie  primus 
vicecustos  exciteramus  et  ad  ceteras  hujusmodi 
scienciam  diligentes  plenius  promulgare  cura- 
vimus.  Reverendam  ergo  tuam  benevolenciam 
quiscunque  es  o  carissime  has  nostras  regulas 
exiles  exiliterque  collectas  placito  vultu  bonoque 
animo  ut  acceptare  digneris  benigne  rogamus. 
Est  namque  opus  harum  regularum  omnium  nu- 
merorum  proportionalitate  aliqua  comperatorum 
sive  plures  paucioresve  fuerunt  ut  in  his  exem- 
plis.  1.  2.  4.  8.  16.  32.  vel  sic.  5.  6.  7.  8.  vel  sic 
4.  8.  12.  16.  vel  sic.  1.  2.  3.  4.  5.  6.  et  sic  ad  quo- 
titatem  unitatum  sive  percussionum  horologii 
quas  sonat  horologium  ad  12  horas  vel  ad  quar- 
tem  partem  diei  naturalis  et  similibus  quid  re- 
sultans  fuerit  levi  arificio  explicare.  Fiat  obse- 
cramus  legitimum  kalendare  ergo  in  anima  tua 
o  lector  honorande  hoc  scriptum  exiguum  magna 
tamen  solertia  et  industria  compilatum  nec  desit 
tibi  spes  enarrandi  quid  ex  predictis  numeris  re- 
sultat  et  omnibus  consimilibus  proportionalitate 
aliqua  comperatis   cum   regule  satis  sufficienter 
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sunt  tradite  et  nomen  auctoris  publiee  prefato 
est  monstratum  preambulo.  Sic  ergo  karissime 
incipe  et  mente  tua  recollige  tria  documenta 
generalia  que  tractatus  presentis  processimi  ple- 
nissime  facilitabunt.  Primum  documentum  est 
quod  scias  quid  progressio  sit  et  quod  sectionem 
patitur  in  continuam  et  discontinuam  prout  pos- 
terius  apercius  clarescet.  Secundum  documentum 
est  ut  bene  consideres  quod  omnium  numerorum 
ordinate  se  in  progressione  habencium  aliqua 
proportionalitas  reperta  nec  quid  ex  talibus  ar- 
tificiose  poterit  certificari  propter  infinite  vari- 
abilitatis  talem.  Tercium  est  quod  non  deficiat 
tibi  spes  perveniendi  in  finem  premissum  per 
hanc  artem  facillimam  cum  de  omnibus  numeris 
proportionalitate  geometrica  ordinatis  ac  de  qui- 
busdam  arithmetica  proportionalitate  magis  fa- 
mose  reperibilibus  dantur  regule  sequentes  solum 
omittentes  numeros  inusitatos  arithmetica  tamen 
proportionalitate  constitutos  ac  omnes  numeros 
musica  proportionalitate  collectos  tum  facilius 
sit  enarrare  qui  ex  talibus  numeris  resultat  quam 
hujusmodi  numeros  artificiose  reperire  et  com- 
ponere  et  hec  tria  documenta  nota  diligentissime. 
Specificantes  modo  predicta  tria  documenta  ge- 
neralia  dicamus  primo  quod  progressio  est  nu- 
merorum  diversorum  ordinata  collectio  et  dicitur 
ordinata  pro  tanto  quod  si  aliqua  collectione 
numerus  minor  sequatur  majorem  ut  hic  12 
65.  413.  ibi  non  est  ratio  progressio  judicanda 
quamvis  enim  metaphorica  progressio  nuncupanda 
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est  omnis  numerorum  collectio  a  minore  inci- 
piendo  terminando  in  majorem  numerum  ipsa 
tamen  proprie  dicitur  progressio  cum  numeri 
quadam  proportionalitate  colliguntur  istud  nam- 
que  evidentissimum  est  cum  apud  omnes  maxime 
indicatur  progressionem  naturalem  esse  incipiendo 
computare  ab  unitate  ascendendo  ad  alios  nume- 
ros  naturali  ordine  succedentes  et  ibi  aliqua  pro- 
portionalitas  inter  terminos  reperta  est  et  que 
postea  apparebit.  Progressio  sic  proprie  sumpta 
dividitur  in  continuam  et  discontinuam  progressio 
continua  est  numerorum  diversorum  ordinata 
collectio  nullo  numero  alium  superexcrescente 
nisi  sola  unitate  et  ista  potest  indrunter  contin- 
gere  vel  incipiendo  ab  unitate  vel  ultra  unitatem 
ut  sic.  1.  2.  3.  4.  5  vel  sic.  3.  4.  5.  6.  et  csetera. 
Progressio  vero  discontinua  est  numerorum  di- 
versorum  ordinata  collectio  uno  alio  supraex- 
crescente  plusquam  unitate  servata  tamen  ut 
prius  in  progressione  continua  proportionalitate 
geometrica  et  hoc  indrunter  incipiendo  ab  uni- 
tate  vel  altro  numero  quocunque  ut  hic.  1,  4. 
7.  10.  13.  et  caetera.  vel  sic.  5.  7.9.  11.  13.  15 
et  caitera.  Et  quia  progressio  proprie  dicta  ut 
dictum  est  constat  ex  numeris  geometrica  pro- 
portionalitate  covintis  ne  tractatus  iste  neces- 
sariis  videatur  deficere  superfluisve  habundare 
quorum  utrumque  collectoris  impericie  ascri- 
bendum  esset  videndum  est  de  proportionalitate 
quid  sit  et  ejus  speciebus  quae  etiam  species  ejus. 
ad   hanc    artem  magis   pertinet    que    vero    abji- 
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cienda.  Est  namque  proportionalitas  duarum 
proportionum  aut  plurimum  in  simul  compera- 
torum  habitudo  liujus  autem  tres  sunt  species 
scilicet  geometrica  arithmetica  arismonica  sive 
musica  proportionalitas  geometrica  est  quando 
sunt  tres  termini  aut  plures  et  equales  est  ex- 
cessus  secundi  ad  primum  sicut  tertii  ad  se- 
cundum  et  quarti  ad  tercium  et  caetera  si  tanti 
fuerint  ut  hic.  1.  2.  3.  4.  5.  6.  vel  sic.  2.  4.  6.  8. 
vel  sic.  2.  7.  12.  17.  22.  et  ca^tera.  Proportio- 
nalitas  vero  arithmetica  est  quando  sunt  tres  ter 
mini  vel  plures  et  equalis  est  proportio  inter 
primum  et  secundum  et  secundum  ad  tertium  et 
tercium  ad  quartum  ut  hic.  1.  2.  4.  8.  16.  vel  sic. 
1.  3.  9.  27.  et  cajtera.  Sed  proporcionalitas  mu- 
sica  sive  arsmonica  est  quando  sunt  tres  termini 
insimul  proporcionalitati  et  equalis  est  proporcio 
tercium  ad  primum  sicut  est  proporcio  excessus 
tercii  ad  secundum  ad  excessum  secundi  ad 
primum  ut  hic.  3.  4.  6.  vel  sic.  6.  8.  12.  vel 
sic.  12.  16.  24.  hiis  sic  brevissime  recitatis  per 
nos  dicamus  quod  in  omnibus  numeris  propor- 
cionalitate  geometrica  proporcionalitatis  hec  ars 
habet  locum  sive  plures  fuerint  sic  pauciores 
eciam  in  numeris  famosioribus  arithmetica  pro- 
porcionalitate  comperatis  ut  in  numeris  propor- 
cionalitate  duplica  collectis  omittentes  alias  spe- 
cies  ejusdem  proporcionalitatis  sicut  omittimus 
omnes  species  arsmonica  proporcionalitate  inte- 
gritas  ob  id  quod  superius  docetur  documento 
tertio.     Hiis  sic  specificatis  inducamus  primam 
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regulam  primo  de  numero  geometrica  proporcion- 
alitate  adunatis  et  ubi  progressio  continua  est  que 
hec  est.  Numero  locorum  secundum  progres- 
sionem  continuam  exeunte  sub  numero  pari  per 
minus  medium  multiplicetur  numerus  locorum  et 
habetur  quod  queritur  haec  namque  regula  gene- 
ralis  est  ut  ostendent  exempla  posita  in  prima 
tabula  in  fine  tractatus  hujus  et  quamvis  haec  re- 
gula  viris  maturis  aliqualiter  arithmetice  sciencie 
noticia  inbutis  satis  lucida  est  ut  tamen  juvenes 
et  minus  provecti  per  eam  sapiant  sic  eam  delu- 
cidamus  ut  ejus  aliarumque  regularum  recitan- 
darum  noticie  perfectus  habeantur  primo  notanda 
sunt  quid  nominis  horum  quinque  terminorum 
scilicet  numerus  locorum  vel  loca  numerorum 
numerus  par  numerus  impar  majus  medium 
minus  medium  eiis  quinque  terris  nostro  more 
declaratis  lacilime  perquiritur  sensus  regule  pre- 
cedentis  ac  cujusque  quatuor  regularum  sequen- 
cium.  Sic  vero  incipientes  dicamus  quod  non 
probabile  aliquem  pro  eadem  morula  sive  eodem 
....  plures  numeros  recitare  et  sic  numerum 
primo  recitatum  dicimus  esse  in  primo  loco  et 
secundo  recitatum  numerum  dicimus  esse  in 
secundo  loco  et  sic  de  aliis  quibuscumque  reci- 
tandis  conformiter  sicut  si  numeri  diversi  scribi 
debeant  oportet  quod  variis  locis  scribantur  et 
de  eiis  idem  indicare  quoad  loca  quare  citissime 
cognoscitur  numerus  locorum  secundum  numera- 
cionem  numerorum  enumeratorum.  De  secundo 
et  tercio  ternimis  in    simul  licet    annotare  ouia 
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cognito  quid  sit  numerus  par  tanquam  suum 
privatum  cognoscitur  numerus  inpar  qui  aliam 
cognicionem  non  habet  quam  per  suum  positivum 
ut  docet  aristolus.  Est  autem  numerus  par  ut 
notat  Boycius  in  sua  aritlniietica  et  est  sua 
prima  definitio  illius  (juilibet  numerus  qui  potest 
in  duo  e(iualia  nullo  medio  intercedente  dividi  ab 
hac  namque  condicione  deficit  numerus  impar  ut 
constat  (juia  (juamvis  quinarius  dividi  potest  in 
duos  binarios  etiam  in  duo  equalia  tamen  aliqua 
unitas  integrans  quinarium  intercidit  cum  duo 
et  tria  faciunt  quinque.  Ceterum  restat  declarare 
quid  niinus  medium  (juidve  majus  medium  sit 
promissum  ut  impleatur  pro  quorum  noticia  est 
primo  animadvertendum  quid  sit  medium.  Est 
namque  medium  ([uod  equaliter  distat  ab  extremis 
et  sicut  fdcilime  ymaginatur  medium  ubi  loca 
numerorum  numerantur  numero  impari  ut  hic 
1.  2.  3.  4.  5.  3.  est  medium  vel  sic  ubi  loca 
numerorum  numeran|;ur  a  numero  pari  saltem 
ultra  binarium  inveniendi  sunt  duo  tales  numeri 
quorum  minor  numerus  mius  medium  dicitur  et 
major  numerus  majus  medium  nuncupatur  ut 
hic.  2.  3.  4.  5.  numerus  locorum  est  quatuor 
minus  niedium.  3.  majus  medium.  4.  aut  sic. 
5.  8.  11.  14.  4.  est  numerus  locorum  ut  prius 
minus  medium  est.  8.  majus  medium  est.  11.  hiis 
sic  cognitis  evidens  est  prima  regula  prius  recitata 
de  progressione  continua  et  sequitur  secunda 
regiila  de  progressione  continua  eadem  facilitate 
que  hec  est.     Numero  locorum  secundum  pro- 
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gressionem  continuam  existente  sub  numero 
impari  per  medium  multiplicetur  numerus  lo- 
corum  et  habetur  quod  queritur  sine  aliqua  sub- 
tractione  vel  additione  et  hec  regula  certissima 
est  perfectus  a  nobis  jam  duabus  regulis  ad 
progressionem  continuam  pertinentibus  succe- 
dunt.  3.  regule  spectantes  ad  progressionem 
discontinuam  et  quia  in  tali  progressione  minor 
erat  difficultas  nobis  certitudinem  regularum  uti- 
jium  invenire  ut  tamen  posteri  nostri  eas  regulas 
citissime  cognoscant  quas  nostris  magnis  laboribus 
a  diu  percuntavimus  licet  ipse  aliquibus  obscuris 
terminis  a  nobis  primo  dentur  declarationibus 
tamen  nostris  levissime  conceptis  quilibet  me- 
diocri  ingenii  capacitate  fultus  ipsas  poterit  faci- 
lime  experiri  et  est  prima  regula  talis.  In  pro- 
gressione  discontinua  numero  locorum  exeunte 
sub  numero  pari  et  si  eorum  numerorum  excessus 
nominatus  fuerit  a  numero  impari  per  majus 
medium  intelligibile  inter  numeros  mediales  mul- 
tiplicetur  numerus  locorum  et  subtrahatur  medie- 
tas  numeri  locorum  et  habetur  quod  queritur 
hanc  autem  regulam  assumpto  hoc  exemplo. 
5.  10.  15.  20.  sic  delucidamus  nam  in  exemplo 
dato  numerorum  loca  esse  sub  numero  pari  nul- 
lius  ambigit  et  unumquemque  numerum  exce- 
dere  suum  numerum  in  medietate  precedentem  per 
5.  3.  qui  est  numerus  imper  nulli  dubium  est 
tunc  constat  quod  inter  duos  numeros  media- 
les  qui  sunt  10.  et  15.  quatuor  numeros  ordine 
naturali  intelligi  posse  videlicet  11.  12.  13.   14. 
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eorumque  numerorum  subintellectorum  majus 
medium  esse  13  hic  vero  iiumerus  13.  multi- 
plicandus  est  per  numerum  locorum  scilicet  4. 
et  subtrahatur  2.  qui  est  medietas  numeri  lo- 
corum  et  patet  summa  ideo  vero  dicitur  13. 
medium  intelligibile  quia  non  expresse  inter 
numeros  exemplo  positos  invenitur  sed  quadam 
solertia  per  intellectus  indagacionem  experitur 
ac  eciam  (juod  majus  medium  sit  consimiliter 
indicatur.  lliis  sic  declaratis  sequitur  secunda 
regula  que  hec  est.  Si  progressione  discon- 
tinua  numerus  Jocorum  fuerit  par  eorumque 
numerorum  excessu  exeunte  sub  numero  pari 
per  medium  intelligibilem  inter  numeros  medi- 
ales  multiplicetur  numerus  locorum  et  habetur 
summa  quesita  hanc  autem  regulam  duobus 
exemplis  declaramus  sic  primum  exemplum. 
2.  4.  6.  8.  in  quo  exemplo  medium  intelligi- 
bile  est  5.  qui  ductus  in  numerura  locorum 
exurgunt  20  ut  evidet  qui  est  summa  totalis. 
Exemplum  secundum  prefate  regule  in  quo 
exemplo  numerus  excessus  est  4.  medium  vero 
intelligibilem  11.  cum  inter  duos  numeros 
mediales  scilicet  9.  et  13.  ordine  naturali  in- 
tercipiuntur  hii  tres  iiumeri  scilicet  iO.  II.  12. 
aut  intelligi  possunt  quorum  medium  est  11. 
ut  dictum  est  per  quod  multiplicetur  numerus 
locorum  et  habetur  numerus  ex  omnibus  resul- 
tans.  Ultima  regula  secundum  genus  propor- 
cionalitatis  geometrice  et  habita  in  ordine  est  hec 
progressione   discontinua   numero    locorum    ex- 
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eunte  sub  numero  impari  per  medium  multi- 
plicetur  numerus  locorum  et  habetur  quod  que- 
ritur  exemplum  6.  8.  10.  per  8.  multiplicetur 
numerus  locorum  qui  est  tercia  et  exurgunt. 
24.  Et  quia  prius  promissum  est  regulas  fieri 
de  quibusdam  numeris  arithmetica  proporcio- 
nalitate  comparatis  hanc  solam  regulam  dispo- 
suimus  pro  numeris  magis  famosis  et  sunt  illi 
numeri  qui  proporcione  dupla  inter  se  comperan- 
tur  ut  hic  1.  2.  4.  8.  16.  32.  et  cetera  et  est  regula 
talis.  Si  plures  numeri  proporcionalitate  arith- 
metica  comperati  ubi  posterior  suum  inmediate 
priorem  proporcione  dupla  excedit  insimul  com- 
perentur  dupletur  ultimus  et  a  resultante  sub- 
trahatur  primus  et  habetur  quod  queritur  evidet 
hec  regula  in  exemplo  posito  nam  dupatur  32. 
resultant  64.  a  quibus  subtrahatur  unitas  que 
est  primus  numerus  et  resultant  63.  et  hec  regula 
generalis  est  in  omnibus  talibus  sive  ab  unitate 
incipiatur  sive  non  sive  vero  loca  numerorum 
paria  fuerint  sive  non  de  aliis  autem  numeris 
secundum  hoc  genus  proporcionalitatis  dicimus 
nunc  ut  dictum  est  prius  documento  tertio.  et  sic 
perfectus  est  iste  tractatus  hrevissimus  in  collegio 
animarum  Oxonie  anno  domini  millesimo  quadrin- 
gentesimo  quadragesimo  quinto  quod  Norfolli  scrip- 
tor  ac  compilator  hujus  tractatus. 

Explicit. 

Nil  amplius  restat  ad  perfeccionem  hujus  sum- 
mule  colligere  et  scribere  quam  quod  anteadictum 
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est  sed  solum  regulas  prescriptcas  ad  facilitatem 
prospicere  volencium  recolligere  cum  tabulis 
exemplarium  ac  consulere  cjuod  lectores  ejusdem 
perfecte  sint  in  arte  multiplicationis  per  intel- 
lectum  ideo  sequitur  tabula  subscripta  et  deo 
gratias. 

Prima  regula. 

Numero  locorum  secundum  progressionem 
continuam  exeunte  sub  numero  pari  per  minus 
medium  multiplicetur  numerus  locorum  et  ad- 
datur  medietas  numeri  locorum  et  habetur  quod 
queritur. 

Exemplum  prime  regule. 

1  .2.3.4.5.6.7.8.9.  10.  11  .  12. 

,,  ,  .  (2.3.4.5.6.7.  velsic  6.7.8.9.  10.  11. 
Vel  sic^ 

13.4.5.6.7.8.  vel  sic  19  .  20  .  21  .  22. 

Secunda  rcgula. 

Nnmero  locorum  secundum  progressionem 
continuam  exeunte  sub  numero  impari  per  medi- 
um  multiplicetur  numerus  locorum  et  habetur 
quod  queritur  sine  aliqua  subtraccione  vel  addi- 
cione. 

Exemplum  secunde  regule. 

1  .  2  .  3  .  4  .  5  .  vel  sic  5  .  6  .  7  .  8  .  9  .  10  .  1 1. 

velsic  12.  13.  14.  15.  16. 

vel  sic  21  .  22  .  23  .  24  .25.26.  27. 
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Tercia  regula. 

In  progressione  discontinua  numero  locorum 
exeunte  sub  numero  pari  et  si  eorum  numerorum 
excessus  nominatus  fuerit  a  numero  impari  per 
majus  medium  intelligibilem  inter  numeros  medi- 
ales  multiplicetur  numerus  locorum  et  subtra- 
hatur  medietas  numeri  locorum  et  habetur  quod 
queritur. 

Exemplum  tercie  regule. 

.5.  10.  15.20.25.30.  velsic  2.5.  8.  11. 

velsic  3.  10.  17.24.31.38. 

velsic  3.6.9.  12. 

Quarta  regula. 
Numerus  locorum  si  progressione  discontinua 
fuerit  par  eorumque  numerorum  excessu  exeunte 
sub  numero  pari  per  medium  intelligibilem  inter 
numeros  mediales  multiplicetur  numerus  locorum 
et  habetur  quod  queritur. 

Exemplum  quarte  regule. 

5.9.  13.  17.  velsic  3.5.7  .9. 

vel  sic  2 . 4  .  6  .  8  .  10 .  12.  vel  sic  3  .  7  . 1 1 .  15. 

Quinta  regula. 
Numero    locorum    secundum     progressionem 
discontinuam   exeunte   sub   numero   impari   per 
medium  multiplicetur  numerus  locorum  et  habe- 
tur  quod  queritur. 

Exemplum  qtdnte  regule. 
4.6.8.  vel  sic  3.5.  7  .9.  11  .  13.  15. 
velsicl2.  14.  16.  velsic3.  7.  11  .  15.  19.  23.27. 
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Sexta  ref^^iiln  sed  est  de  numeris  arithmetica 
proportionalitate  collectis. 

Si  plures  niimeri  ubi  posterior  suum  immediate 
precedentem  proportione  dupla  excedat  insimul 
comparentur  dupletur  ultimus  et  a  resultante 
subtrahitur  primus  et  habetur  quod  queritur. 

Exemplum  sexte  regule. 

12  .  4  .  8  .  16  .  32.  vel  sic  2.4.8.  16. 

Explicit  tahula  exemplarium  summule  mper 
procrressione  continua  et  discontinua  secundum 
Norefolk. 


injrruunt.  ut  voila.  ii^  St  it  it^^  Muudifdctent^ddtttpini  - 

%    6     ^     j3     h    "^     m  Tj    X 

dtunx    dtxtanf  JodrjLpf  yxtic,-     (eftunx    femiC   qncM.x-     rrien{  cfMdrnnf 
fexvdnf  fcccuncuj  vncia.      (emutvciA      oLur/li     (iciUcuC    {eoctxiii.-   c/raoMid 

^        <         r       1         ^c/      ^       c/       ;jt 

^    errwifofdJi   vremtfftf    {enpulaf    ^huluf     cerxttf-     filtquA-       cliActis- 

^Jif  cxrJt-^^henhi  firrnirer  me.7rum^^nltiiclA.rvf- 7  ijtt^d  ocuUf 
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I. 

A  few  Ohservations  on  the  Numerical  Contractions  found 
in  some  manuscripts  of  the  Treatise  on  Geometry 
by  Boetius. 

The  remarks  whlch  follow  have  not,  as  far  as  I  am 
aware,  found  a  place  in  any  prior  publication  :  I  intend 
them  to  forni  an  appendix  to  the  interesting  chapter  on 
the  sanie  subject  presented  to  the  literary  world  by  M. 
Chasles. 

I  could  not  have  connected  the  foUowing  pages  in  the 
form  of  a  continuous  history,  without  introducing  much 
that  is  already  known  ;  I  have,  therefore,  considered  it 
advisable  to  place  my  notes  under  distinct  articles,  with- 
out  any  attempt  at  arrangement. 

1.  It  is  very  probable  that  the  well-known  passage  on 
the  Abacus,  in  the  first  book  of  the  Geometry  of  Boetius, 
is  an  interpolation.  For  in  a  MS.  once  belonging  to 
Mr.  Ames,  no  such  passage  appears ;  and  in  another,  now 
in  the  library  of  Trinity  CoUege,  it  is  also  wanting:  again, 
no  such  contractions  occur  in  any  copy  of  the  Treatise  on 

i2 
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Arithmetic*  by  the  sanie  author ;  although,  in  the  libraryf 
just  mentioned,  there  is  a  list  of  them,  on  a  fly-leaf  to 
a  MS.  of  that  vvork,  in  a  hand-vvriting  of  the  fourteenth 
century,  which  is  thus  headed : 

Primus  igin  ;  andras;  ormis;  quarto  subit  arbas ; 

Quinque  quinas ;  termas  ;  zenis  ;  temenias ;  celentis. 
and   over    these   names   the     contractions    are    vvritten,    as 
well  as   Roman   numerals  explaining  them. 

2.  There  are  tvvo  MSS.  in  the  Bodleian  Library  vvhich 
nierit  particnlar  attention.  One,  MS.  Hatton.  112,  pos- 
sesses  two  distinct  treatises  on  arithmetic  on  this  system  : 
the  first  is  very  extensive,  but  anonymous;  the  rubrication 
to  the  preface    of   the    other  is  as  follovvs :    Incipit  pre- 

fatio  libri  Ahaci  qiice  jtinior  Berhelinus  edidit  Parisiis, 
Domino  suo  jlmulio.  In  both  these  treatises,  as  vvell  as 
in    the   other  MS.,  local  position  is  clearly  pointed  out. 

3.  VossiusJ  attributes  thera  to  a  Grecian  origin;  Huet§ 
derives  them  from  the  Hebrew;  and  the  Bodleian  MSS. 
refer  them  to  Syria  and  Chaldea.  It  is  scarcely  neces- 
sary  to  observe,  that  there  is  no  connection  between  these 
numerals  and  those  among  the  contractions  of  Tyro  and 
Seneca. 

4.  M.  Chasles  has  confused  the  sipos  and  celentis,  the 
latter  of  vvhich  was  seldom  used  as  a  cipher.  In  the 
second  Bodleian   MS.  we   read,  inscribitur  et   in  ultimo 

figura  0,  sipos  nomine.  Que  licet  numerum  nullum 
significet:    tum    ad   alia    qucedam    utilis    est.       In    the 

•  Most  of  the  MSS.  of  this  work  that  I  have  examined  are  very  old, — 
generally  prior  to  the  thirteenth  century.  Only  one  MS.  that  I  ani  ac- 
quainted  with  (Bib.  Burn.  275.)  contains  Arabic  nuraerals.  It  may  also  be 
remarked  liere,  that  a  treatise  on  arithmetic  in  verse,  by  one  Leopald  (Bib. 
Arund.  339.)  possesses  numerals  whose  forms  are,  as  far  as  1  know,  unique. 
But  this  tract  will  receive  its  due  attention  in  a  proper  place. 

+  R.  XV.  16.  There  are  aiso  a  few  pages  on  arithmetic,  which  contain  tlie 
foUowing  account  of  its  rise  among  the  ancients:  Hanc  igitur  artem  nume- 
randi  aptid  Grccos  Samius  Pitagoras  et  Aristoteles  scripserunt,  diffusiusque 
Nicomachus  et  Euclides  ;  licet  et  alii  in  eadem  floreunt,  ut  Erastosthenes  et 
Crisippus.     Apud  Latinos  primus  Apuleius,  deinde  Boecius. 

X  Observationes  ad  Pomponiam  Melam.     4to.  Hag.  Com.  1658,  p.  64. 

§  Demonstratio  Evangelica.  Prop.  iv.  p.  173.  E. 
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Lansdown  collection  (842)  in  the  British  Museum,  is  a 
very  beautiful  MS.  of  the  whole  works  of  Boetius  :  what 
renders  it  more  interesting  in  the  present  inqniry,  is  the 
contraction  for  the  sipos  without  the  drawing  of  an 
abacus,  which  curiously  illustrates  the  difficulty  of  the 
transition  from  numerical  operations,  by  means  of  that  in- 
strument,  to  local  position  without  distinguishmg  boun- 
daries. 

5.  The  Metz  MS.  in  the  Arundel  coUection,  referred 
to  by  Mr.  Hallam,  is  probably  an  abridgment  of  one  or 
more  extensive  treatises  on  the  subject :  the  author  says, 
quicquid  ab  abacistis  excerpere  potui  compendiose  collegi, 
componens  inde  mihi  certas  regulas,  que  volentibus  ad 
hanc  disciplinam  attingere  non  inutiles.  He  quotes 
Boetius. 

6.  The  following  verses  occur  in  a  MS.*  of  the  four- 
teenth  century  on  arithmetic  : 

Unus  adest  igin  ;  andras  duo ;  tres  reor  armin  ; 
Quatuor  est  arbas ;  et  per  quinque  fore  quinas ; 
Sex  calcis ;  septem  zenis ;  octo  zenienias  ; 
Novem  celentis  ;  per  deno  sume  priorem. 

And  a  list  of  the  contractions  is  given  on  the  preceding 
page  of  the  same  volume. 

7.  The  fractional  notation  appears  to  be  as  curious  as 
the  integral,  but  the  contractions  are  not  quite  so  arbi- 
trary,  and  a  regular  system  is  evidently  followed  up 
throughout.      It  is  fbr  the  most  part   merely   an  adapta- 


•  Bib.  Trin.  Coll.  Cant.  inter  MSS.  Gal.  O.  2.  45.  f.  33b.  Chasles  has 
given  verses  to  the  same  import,  but  he  does  not  meiition  the  source  whence 
he  has  obtained  them.  There  is  every  reason  to  think  that  the  sipos  was  a 
later  improvement,  and  the  Metz  MS.  contains  no  allusion  to  it.  Mr.  Barn- 
well,  of  the  British  Museum,  informs  me,  that  a  short  tract  on  celentis  was 
once  pointed  out  to  him  in  a  MS.  volurae  belonging  to  that  establishment, 
but  no  reference  to  it  being  in  any  of  the  catalogues,  I  have  not  been 
fortunate  enough  to  find  it. 
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tion  of  the  Roman  weights  to  numerical  computation  ;  for 

instance,  taking  as  for  unity,  we  have— 

l^  deunx  f^  dextans 

y'^  dodrans  r—  bisse 

^^  septunx  ~2  semis 

j\  quicunx  ^^V  triens 

j\  quadrans  ^V  sextans 

yj  uncia 
The  U77cia  was  also  divided   into  twelve  portions,  but 

differently — 


-2"   semiuncia 

^  sicilius 

^  dragma 

yV  tremissis 

^V  obulus 

^  ceraces 


}   duella 
^  sexcula 
~  hemissecla 
•2V  scrupulus 
y\  bissiliqua 
T-^'siliqua 


To  these  was  added  the  ^^^'^  part  of  the  uncia:  ut  usque 
ad  minimwn  extremum  diatessaron  et  diapente  sjjmpho- 
niarum  tonorum  semitonorumque  intervallis  distinclarum, 
harum  fractionum  denominatio  conscenderet  vel  conten- 
deret.  Zambertus  gives  the  contractions,  qi/(S  sepissime 
itiveniuntnr  in  anliquis  Vihris*  In  the  Metz  MS.  the 
contraction  for  the  as  is  omitted.  Several  examples  of 
reckoning  time  by  this  method  occur  in  the  classical 
writings,  especially  in  Pliny,t  as  also  in  some  MSS.  of 
the  eleventh  and  twelfth  centuries  in  the  British  Museum. 
Bede  wrote  a  tract  on  this  fractional  notation,  and  he 
adds,  hcec  ponderum  vocabvla,  vel  characteres  non  modo 
ad  pecuniam  mensurandam,  verum  ad  qucevis  corpora, 
sive  tempora  dimelienda,  conveniunt.  A  MS.  in  the 
Public    Library    (Kk.   v.  32)    contains   an  explanation  in 

•  Euclidis  Elementa  ex  Campano  a  Zamberto,  fol.  Par.  1516,  p,  248. 
t  Archaeologia,  vol.   xxvi.   p.  159.     Vid.  Bedae  Opera.  Edit.  Bas.  1563, 
t.  i.,  col.  101,  Ul,  et  182.     MS.  Arund.  Mus.  Brit.  25,  f.  124,  et  356,  f.  45. 
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Saxon,    which   very    much  coincides   with   that  given  by 
Bede,  and  would  appear   to  be  taken  from  it. 

It  would  be  impossible,  with  the  few  materials  yet 
brought  to  light,  to  conjecture  with  any  great  probability 
how  far  these  Boetian  contractions  may  have  influenced 
the  introduction,  or  co-operated  with  the  Arabic  system 
to  the  formation,  of  our  present  numerical  notation.  It 
appears  to  me  highly  probable  that  the  two  systems 
became  united,  because  the  middle  age  forms  of  the 
figure  five  coincide  with  the  Boetian  mark  for  the  same 
numeral,  and  those  of  two  others  are  very  similar.  The 
idea  of  local  position,  again,  may  have  had  an  indepen- 
dent  European  origin  ;  the  inconveniences  of  the  abacus 
on  paper  would  have  suggested  it  by  destroying  the 
distinguishing  boundaries,  and  inventing  an  arbitrary 
bieroglyphic   for  the  representation   of   an   empty  square. 
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II. 

NOTES  ON  EARLY  ALMANACS.* 


The  foUowino;  short  paper  has  been  compiled  from  notes 
coUected  at  various  times,  and  without  any  intention  of 
placing  a  dissertation  on  the  subject  before  the  public. 
I  mention  this  merely  to  suggest  to  the  reader  that  no 
connected  history  of  almanacs  has  been  attempted,  and  that 
it  will  be  unfair  to  view  what  is  here  placed  before  him  as 
any  other  than  an  attempt  to  abridge  the  labour  of  a  suc- 
cessor  who  might  wish,  at  some  future  period,  to  dive  more 
deeply  into  the  subject. 

The  early  history  of  almanacs  is  involved  in  much  ob- 
scurity.  The  Egyptians,  indeed,  possessed  instruments 
answering  most  of  the  same  purposes :  but  the  log  calendars 
are  the  most  ancient  almanacs,  properly  so  called.  Ver- 
steganf  derives  their  name  from  a  Saxon  origin,  viz. 
al-mon-aght,  or  the  observation  of  all  the  moons,  that  being 
the  purpose  for  which  they  were  originally  made :  an 
eastern  origin  would  appear  to  me  to  be  more  probable. 
They  are  doubtless  of  high  antiquity,  and,  if  we  can  be 
guided  by   the  errors  of  the  more  modern  ones  in  their 


•  This  has  been  printed  in  the  "Companion  to  the  British  Almanac  "  for 
1839;  to  the  kindness  of  Mr.  Knight,  the  publisher  of  that  useful  perio- 
dical,  I,  am  indebted  for  power  to  reprint  it  here. 

t  Restitution  of  decayed  intelligence,  p.  6.4. 
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eccleslastical  computation,  we  might  refer  them  to  the 
second  or  third  century  *  Gruter  has  delineated  one  at 
Rome,  and  which  is  said  to  have  been  used  by  the  Goths 
and  Vandals :  this  was  cut  in  elra,  though  most  are  in  box, 
and  some  few  in  fir,  brass,  horn,  &c.  Each  of  these 
calendars  contains  four  sides,  for  the  four  quarters  of  the 
year,  and  gives  the  golden  numbers,  epacts,  dominical 
letter,  &c.  The  numerical-  notation  is  imperfect  but  curi- 
ous ;  dots  are  put  for  the  first  four  digits,  a  mark  similar  to 
the  Roman  numeral  V,  for  five  ;  this  mark,  and  additional 
dots  for  the  next  four,  and  the  algebraical  sign  +  for 
ten.  Specimens  of  these  logs  may  be  seen  in  the  British 
Museumf ;  and,  as  they  are  not  uncommon,  it  is  unnecessary 
to  enter  into  further  detail. 

Before  I  commence  with  written  almanacs,  it  will  be  neces- 
sary  to  remark  the  distinction  between  astronomical  and 
ecclesiastical  calendars,  the  first  of  which  contain  astrono- 
mical  computations,  and  the  other  Usts  of  saints'  days,  and 
other  matters  relative  to  the  church  ;  sometimes,  indeed, 
both  are  found  united,  although  the  latter  claim  a  hlgher 
antiquity,  being  prefixed  to  most  ancient  Latin  manuscripts 
of  the  Scriptures. 

The  folding  calendars  were,  perhaps,  the  most  ancient 
forms  of  them,  and  merit  particular  attention.  Several  of 
these  are  in  the  British  Museum,J  and  at  Oxford ;  one  of 
them  was  written  in  the  year  1430,  and  is  in  EngHsh;  but 
the  writer  confesses  his  inability  to  find  suitable  expressions 

•  MS.  Harl.,  Mus.  Brit.,  5958.  . 

t  MSS.  Harl.,  197,  198.  The  last  of  thcse  is  a  modern  one  used^in 
Derbyshire  or  Staffordshire,  and  cut,  probably,  in  the  latter  part  of  the  17th 
century :  the  other  one  is  much  earlier,  though  perhaps  not  of  very  high 
antiquity.  Others  may  be  seen  in  the  Ashmolean  Museum,  and  in  St.  John's 
CoUege,  Cambridge.  I  refer  to  Dr.  Plott's  History  of  Staffordshire  for 
a  very  "-ood  description  of  them.     (See  also  Brady's  Clavis  Calendaria.) 

\  Cotton  Rolls,  viii.  26;  MSS.  Harl.  937,  3812,  5311 ;  MSS.  Sloan.  996, 
2250  ;  which  last  is  the  calendar  of  John  Somers,  afterwards  mentioned. 
There  is  also  one  in  the  Ashmolean  collection  at  Oxford  in  singularly  fine 
preservation. 
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for  the  teclmical  terms  which  were  derived  for  the  most  part 
from  Arabic,  for  defawte  of  terms  convenyent  in  our 
moder  langage.  In  the  Pepysian  library  at  Cambridge 
there  is  one  printed  by  Wynkin  de  Worde,  in  octo-decimo, 
vvhich,  in  its  original  form,  folds  up  from  a  small  folio  sheet 
of  vellum  ;  it  bears  the  date  of  1523.* 

The  standard  almanacs  emanated  from  Oxford,  the  seat 
of  British  science  throughout  the  middle  ages :  in  fact, 
befbre  Ne\vton's  time,  Cambridge  vvas  a  blank,  and  the 
only  scientific  names  that  cheer  the  pages  of  the  history  of 
its  early  literature  are  Holbroke  of  St.  Peter's  College, 
Buckley  of  King's,  and  Dee  of  St.  John's :  the  first  knovvn 
by  his  astronomical  tables,  the  second  by  a  plagiarism  of 
a  method  of  extracting  the  roots  of  fractions  from  Robert 
Record,  and  the  third  a  memorable  instance  of  one  of  the 
greatest  men  of  his  time  uniting  the  pure  truths  of  science 
with  the  grossest  absurdities.  AU  three  vvere  astrologers,t 
owing,  perhaps,  more  to  the  place  of  their  education  than 
to  the  individuals  themselves. 

There  has  been  some  dispute  relative  to  the  authenticity 
of  Roger  Bacon's  calendar,  of  which  there  is  a  MS.  in  the 
British  Museum  :  the  follovving  is  an  exact  transcript  of 
the  commencement : — 

"  Kalendarium  sequens  extractum  est  a  tabulis  tholetanis . 
anno  domini  .  1292  .  factus  ad  meridiem  civitatis  tholeti 
que  in  Hispania  scita  est  cujus  meridianus  non  multum 
distat  a  meridiano  medii  puncti  Hibernie  in  quo .  3  .  con- 
tinentur."  f.  2. 

If  we  retain  factus,  it  cannot  be  translated,  but,  for- 
tunately,  the  other  MS,  at  Oxford  has  factum,  and  this 
raust  evidently  be  the  true  reading.      Professor  Peacock 


•  Hartshorne's  '  Book  Rarities  of  Cambridge.' 

t  Holbroke  is  admitted  by  all  to  have  beeu  an  astrologer.  Buckley  wrote 
a  treatise  which  involves  the  principles  (MS.  Bib.  Reg.  12  A.  xxv.)  ;  and 
with  respect  to  Dr.  Dee,  no  doubt  can  arise. 
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writes  factis,  but  there  is  not,  as  far  as  I  know,  any  MS. 
aulhority  for  it.      Witb  respect  to  tbe  author  of  it,  the 
Bodleian    MS.,  in  a  coeval  rubric,  states  tbe  calendar  to 
have   been    written  d  fratre   Rogero  Bacon  ;    wbile   the 
Cotton  MS.,  not  baving  any  original  title,  is  ascribed  to 
Roger  Bacon,  in  a  hand  of  the  17tb  century  :  botb  of  tbe 
MSS.   belong   to    the    14th   century.        In    tbe    Harleian 
collection   (No.   941)   is  a  MS.  on  tbe  length  of  tbe  days 
throughout  the  year,  stated  to  bave  been  ynade  at  Oxyn- 
forde  be  the  neiv  kale?idere  and  proved  in  all  the  univer- 
sify:    this   7iew  kalendere  may  possibly    refer   to   Roger 
Bacon's  ;  but  tbere  are  not  sufficient  data  to  enable  us  to 
attain  an  approacb  to  certainty. 

The  calendar  of  Jobn  Somers,  of  Oxford,  written  in 
1380,  was  one  of  tbe  most  popular  of  tbe  time :  tbere  is 
generally  appended  to  it,  Tahula  docens  algorismum 
legere,  cujus  utilitas  est  in  brevi  satis  spatio  numerum 
magnum  comprehendere.  Et  quia  numeri  in  kalendario 
positi  vix  excedunt  sexaginta,  ultra  illam  summam  non 
est  protensa*  Several  English  translations  of  this  tract 
are  among  tbe  Aslmiolean  MSS. 

We  bave  bkewise  in  MS.  Almanach  ProfacH:  Judei, 
which  is  verv  ancient.  Walter  de  Elvendene  wrote  a 
calendar  in  1327,^  and  Nicbolas  de  Lynna  publisbed 
anotber  in    1386.J     Sometimes  tbese  calendars  are  found 

in  rolls. 

In  the  library  at  Lambeth  Palace  is  a  very  curious 
calendar  in  the  English  language,  written  in  1460 ;  at  the 
end  is  a  table  of  eclipses  from  1460  to  1481  ;  but  a  very 
perfect  volvelle  is  most  wortby  of  notice,  because  those 
instruments  are  generally  found  imperfect.  In  tbe  Cot- 
tonian  collection  is  anotber  Englisb  calendar,  written  about 


•  MS.  Bib.  Cott.  Mus.  Brit.  Vespas.  E.  vii.  f.  4. 
t  MS.  Sloan.  Mus.  Brit.  286.  *  MS.  Ashm.  Oxon.  5. 
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1450,  but  so  much  damaged  by  the  fire  that  the  nature  of  it 
cannot  be  seen.  In  Trinity  College,  Cambridge,  there  is 
a  MS.,  said  to  have  been  composed  in  1347,  and  entitled, 
An  Almanak,  translated  in  perpetuite,  out  of  Arabike 
into  Latin ;  and  in  the  same  library  I  find  The  Efe- 
merides  of  Jolin  of  Mounte  Riol,  a  German  Prince  of 
Astronomycrs.  Professor  Leslie  mentions  a  very  beautiful 
calendar  in  the  llbrary  of  the  university  of  Edinbur<ih,  vvith 
the  date  of  1482:  he  does  not  appear  to  be  avvare  that  they 
were  common  in  MS.  libraries,  and  he  greatly  overrates  its 
vahie. 

There  vvas  printed  at  Hackney,  in  181 2,  a  small  octavo 
vohime,  containing  an  account  of  an  English  almanac  for 
the  year  1386 :  it  contains  a  very  large  portion  of  astrono- 
mical  and  medical  matter,  but  appears  to  be  of  little 
interest,  save  that  it  is  the  earliest  one  in  English  I  have 
ever  heard  of.  The  contents  of  this  calendar  are  as 
follovv  : — 

1.  The  houses  of  the  planets  and  their  properties. 

2.  The  exposition  of  the  signs. 

3.  Chronicle  of  events  from  the  birth  of  Cain. 

In  1325  there  was  Bl  grete  hungur  in  England ;  in  1333 
a  great  tempest ;  in  1349  the  first,  in  1361  the  second,  and 
in  1369  the  third  pestilence.  It  is  curious  to  remark  the 
clumsy  method  of  expressing  numbers  consisting  of  more 
than  tvvo  figures:  for  instance,  we  have  52mcc20  put  for 
52,220.  This  shows  that  the  Arabic  notation  was  even 
then  but  imperfectly  understood  among  the  common  people. 

4.  To  find  the  prime  numbers. 

5.  Short  notes  on  medicine. 

6.  On  blood-Iettin^. 

7.  A  description  of  the  table  of  the  signs,  and  moveable 
feasts. 

8.  Quantitates  diei  artificialis. 
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The  extracts  from  this  calendar  are  wretchedly  trans- 
cribed,  and  evidently  by  one  who  was  totally  unacquainted 
with  MSS. 

The  clock  or  albion  of  Richard  de  Walingford,  of  St. 
Alban's,  answered  the  purpose  of  a  calendar.  *  This  clock 
made,  says  Bale,  who  appears  to  have  seen  it,  magno 
labore,  majore  sumptu,  arte  vero  maxima,  was  considered 
the  greatest  curiosity  of  its  time.  In  his  account  of  it, 
which  still  remains  in  manuscript,  we  have  the  following 
definitions  : — Albion  est  geometricum  instrumentum  :  al- 
manac  autem  arismetricum.  Peter  Lightfoot's  celebrated 
astronomical  clock  at  Glastonbury  may  have  been  something 
of  the  same  sort. 

Peter  de  Dacia,  about  1300,  published  a  calendar,  of 
which  there  is  a  very  early  MS.  in  the  Savilian  library 
at  Oxford  :  the  condiciones  planetarum  are  thus  stated — 

Jupiter  atque  Venus  boni,  Saturnusque  malignus  ; 
Sol  et  Mercurius  cum  Luna  sunt  mediocres. 

The  homo  signorum,  so  common  in  later  calendars, 
probably  originated  with  him, 

The  earliest  almanac  printed  in  England  was  the  Sheape- 
hearcfs  Kalender,  translated  from  the  French,  and  printed 
by  Richard  Pynson,  in  1497.  It  contains  a  vast  portion 
of  extraneous  matter.  The  following  verses  on  the  planets 
will,  at  the  same  time,   give   a  good   idea  of  the   nature 


•  In  one  almanac  of  ihe  commencement  of  the  17th  century  (MS.  Harl. 
5937.  Bagford  Collect.,  s.  139)  is  a  very  singular  method  for  finding  the  hour 
of  the  day,  if  in  the  country  and  without  any  watch.  I  refer  to  it  merely  out 
ofcharity  to  those  right-hearted  enthusiastic  antiquaries  who  do  not  stick  at 
trifles  in  pursuing  researclies  that  can  in  any  way  illustrate  the  customs  of 
our  ancestors  in  the  good  old  times.  To  those  who  only  value  the  researches 
of  antiquaries  in  proportion  as  they  are  likely  to  furnish  some  evident  tan- 
gible  utility,  I  wouid  willingly  spare  their  time  in  recurrir.g  to  a  method 
which,  though  it  might  e.xcite  their  ridicule,  could  never,  from  its  nature,  be 
brought  into  practice  in  tiie  present  age. 
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of  the  astrological  information  in  this  and  other  calendars 
of  the  period  : — 

"  Some  hot,  some  colde,  some  moyst,  some  dry, 
If  three  be  good,  foure  be  worse  at  the  most. 
Saturne  is  hyest  and  coldest,  being  full  old, 
And  Mars,  with  his  bluddy  swerde,  ever  ready  to  kyll ; 
Jupiter  very  good,  and  Venus  maketh  lovers  glad, 
Sol  and  Luna  is  half  good  and  half  ill, 
Mercury  is  good  and  vvill  verily 
And  hcreafter  shalt  thou  know; 
Whiche  of  the  seven  most  worthy  be, 
And  who  reigneth  hye,  and  who  a  lowe  ; 
Of  every  planets  propertie, 
Wiiich  is  the  best  among  them  all, 
That  causeth  welth,  sorrowe,  or  sinne, 
Tarry  and  heare  sone  thou  shalt, 
Speake  softe,  for  now  I  beginne." 

Alterwards  foUow  some  prognostications  of  the  weather. 
The  following  method  to  knoioe  what  wether  shall  he  all 
the  yere  after  the  chaunge  of  every  moone  hy  the  prime 
dayes,  is  taken  from  a  MS.  in  Lambeth  Palace :— 

"  Sondaye  pryme,  drye  wether. 
Mondaye  pryme,  moyst  wether. 
Teusdaye  pryme,  cold  and  wynde. 
Wenesdaye  pryme,  mervelous. 
Thursdaye  pryme,  sonne  and  clere. 
Frydaye  pryme,  fayre  and  fowle. 
Saturdaye  pryme,  rayne." 

Prognostications  of  the  weather  were  early  matters  of 
reproach— 

"  Astronomyers  also  aren  at  ere  whittes  ende, 
Of  that  was  calculed  of  the  clymat  the  contrye  thei  fyndeth. 

And  in  Heber's  library  was  a  little  tract  of  three  leaves, 
entitled  'A  Mery  Prognostication '— 

"  For  the  yere  of  Chryste's  incarnacyon, 
A  thousande  fyve  hundreth  fortye  and  foure. 
This  to  prognosticate  I  may  be  bolde, 
That  whan  the  new  yere  is  come,  gone  is  the  olde." 
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Henry  Vill.  issued  a  proclamation  against  such  false 
prognostications  as  this  tract  was  intended  to  ridicule, 
but  still  no  printer  ventured  to  put  his  name  to  it.  Not 
long  after  to  believe  them  was  a  crime ;  "  as  for  astro- 
logicall  and  other  like  vaine  predictions  or  abodes,"  says 
Thomas  Lydiat,  "  I  thanke  God  I  was  never  addicted  to 
them."  * 

Johannes  de  Monte-Regio,  in  1472,  composed  the 
earhest  European  almanac  that  issued  from  the  press ; 
and,  before  the  end  of  that  century,  they  became  com- 
raon  on  the  Continent.  In  England  they  were  not  in 
general  use  until  the  middle  of  the  sixteenth  century. 
Most  of  the  best  mathematicians  of  the  time  were  em- 
ployed  in  constructing  them  ;  but,  before  the  end  of  the 
following  century,  almanac-makers  began  to  form  a 
distinct  body,  and,  though  they  often  styled  themselves 
"  studentes  in  the  artes  mathematicall,"  very  few  of  them 
were  at  all  celebrated  in  the  pure  sciences. 

It  may  not  be  wholly  irrelevant  here  to  make  some 
few  observations  on  the  memory-rhymes  found  in  some 
almanacs  of  the  present  day,  and  which  date  their  origin 
to  a  much  earlier  period.  The  weil-known  lines,  used  by 
many  for  recalling  to  their  recoUection  the  number  of 
days  in  each  month,  I  find  in  Winter's  Cambridge  Alma- 
nac  for  1635,  under  the  following  slightly-varied  form — 

"  Aprill,  June,  and  September, 
Thirty  daies  have  as  November ; 
Ech  month  else  doth  never  vary 
From  thirty-one,  save  February  ; 
Wich  twenty-eight  doth  still  confine, 
Save  on  Leap-yeare,  then  twenty-nine." 

And  the  nursery-rhymes,  commencing  "  Muitiplication  is 
my  vexation,"  were  certainly  made  before   1570. f 


•  MS.  Bodl.  662. 

t  Professor  Davies's  Kcy  to  Hutton's  Mathematics,  p.  li 
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The  early  liistory  of  ecclesiastical  computation  is  inti- 
mately  connected  widi  that  ofcalendars.  Dionysius  Exiguus 
was  one  of  tho  first  who  wrote  on  the  subject :  after  him, 
Bede,  Gerlundus,  Alexander  de  Villa  Dei,  and  Johannes 
de  Sacro-Bosco,  were  the  most  celebrated.  The  Massa 
Compoti  of  Alexander  de  Villa  Dei,  so  common  in  MS., 
is  perhaps  tho  most  singular  tract  on  the  subject  ihat 
has  come  down  to  us :  his  reason  for  the  title  of  the 
book  is  exceedingly  cxmous  :—Sicue  de  multis  laminis 
ceris  in  conjlatorio  massa  una  efficitur,  icleo  librum'  istum 
vocari  volui  massam  compoti. 

I  cannot  conclude  without  mentioning  the  '  Almanac 
and  Prognostication '  of  Leonard  Digges,  which  was  so 
often  reprinted  in  the  latter  half  of  the  sixteenth  century: 
it  is  filled  with  the  most  extravagant  astrological  absur- 
dities,  and  a  table  of  weather  predictions.  With  respect 
to  the  latter,  however,  I  havc  had  the  curiosity  to  test 
its  accuracy  for  some  months  in  comparison  with  our  two 
celebrated  weather  almanacs,  and,  on  the  average,  have 
found  it  to  be  quite  as  "  neare  the  marke  "  as  either  of 
them. 


THE    END. 
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CORRECTIONS  AND  ADDITIONS. 


P.  2,  1.  31. — For  idem,  read  eandem. 
P.  3,  1.  13. — For  rauneri,  read  numeri. 

P.  6,  1.  20.— For  nonenarii,  read  novenarii.  and  in  cther  places. 
p  7^  1.  18. — For  supponatur,  read  supraponatur. 
P.  11,1.  25,  29. — For  vide,  read  vid. 
P.  12,  1.  22. — For  quinam,  read  quando. 
p   15^  1.  21.— Fc?-  perdictis,  read  prsedictis. 
P.  19,  1.  U.—For  quidenarius,  rearf  quindenarrus. 
P,  19   1.  25. — For  perambulum,  read  praeambulum. 
P.  26,  1.  15.— Sibi;  so  in  the  manuscript,  but  evidently  sub. 
P.  29,  1.  4. — For  14,  read  15. 

P  30  1.  2,  6,  7  ;  P.  31,  1-  1,  13.— It  will  be  readily  seen  that  y  is  in- 
serted  in  these  places  for  th,  the  Saxon  character  having  been  mistaken 

bv  the  printer. 

"p.  51,1.  17. For  ince,  read  vice.     I  may  mention  here,  that  it  was 

pointed  out  to  me  by  an  eminent  classical  scholar,  that  a  portion  of  this 
preface  is  plagiarised  from  Cicero. 

p_  54,  ].  18. CEedere  ;  so  in  the  manuscript,  but  evidently  cedere. 

P.  55.— This  table  has  been  previously  noticed,  and  in  part  printed 
bv  J.  W.  Lubbock,  Esq.,  in  Phil.  Trans.  I  was  not  aware  of  tliis  when 
my  own  transcript  was  passing  through  the  press,  or  it  would  have  been 
acknowledged  in  the  proper  place. 

P.  55,  Second  table,  1.  l.—For  10,  read  0. 

P.  56.  I  am  not  quite  certain  that  the  poetry  quoted  at  the  hottom 
of  the  page  refers  to  Euclid  thc  Geometer. 

P.  57  1.  17. — For  Bathoniensum,  read  Bathoniensem. 

P.  73,  1.  21. — For  nihil,  read  in  his. 

P.  73, 1.  22. — For  potuit,  read  patuit. 

P.  84,  1.  12. — For  descriptos,  read  desuper. 

P.  85,  1.  16.— For  principcm,  crffrf  patrcm. 


NOTE. 

The  foregoing  volume  was  published  at  three  several 
times:  the  first  part  (pp.  1_4.8)  appeared  on  the  Ist  of 
June,  1838  ;  the  second  (pp.  49—96)  on  the  Ist  of  October, 
1838  ;  and  the  remainder  on  the  Ist  of  June,  1839.  Some 
parts  of  the  volume  were  printed  without  the  Editor's  final 
corrections,  which  will  account  for  a  few  oversights;  and  it 
ought  to  be  particularly  remarked,  that  in  no  instance  has 
the  regular  correction  of  tbe  errors  in  the  IMSS.  from  which 
these  tracts  are  printed  been  attempted. 
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PREFACE. 


The  contents  of  the  present  volume  are  so  very 
miscellaneous,  that  it  Mould  be  a  difficult  task  to 
give  a  satisfactory  analysis  of  them  within  the  hmits 
of  a  few  pages.  Perhaps  it  may  be  sufficient  to  state 
that  the  Editor  has  endeavoured  to  form  such  a  collec- 
tion  of  early  letters  on  scientihc  subjects  as  would  be 
likely  to  assist  any  future  author  of  a  critical  history 
of  EngUsh  science,  and  that  from  the  very  Hmited 
number  of  such  letters  which  now  remain  he  has  at- 
tempted  a  selection  which  he  thinks  will  be  consi- 
dered  a  valuable  addition  to  the  few  materials  of  this 
class  already  pubhshed.  The  Ubraries  of  the  British 
Museum,  Sion  College,  Lambeth,  and  Oxford  have 
been  found  to  contain  documents  suitable  for  this 
purpose,  and  the  reader  will  hnd  that  the  foUowing 
volume  includes  letters  from  all  these  depositaries. 

To  the  cursory  reader  any  illustration  of  the  pro- 
gress  of  science  in  this  country  during  the  reign  of 
EUzabetli  wiU  be  a  novelty ;  and  even  those  who  have 
paid  more  particular  attention  to  the  subject  wiU,  we 
think,  be  surprised  to  tind  scientific  correspondence 
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of  so  early  a  date  still  preserved.  Thanks  to  the 
venerable  Lord  Buri^hley,  a  few  fragments  are  still 
preserved,  which,  though  often  individually  of  no 
great  importance,  are  very  curious  illustrations  of 
the  state  of  Enghsh  science  at  that  period.  For 
instance,  the  letter  of  Emery  Mohneux  to  Lord 
Burghley,  printed  at  p.  37,  is  in  itself  of  Httle  in- 
terest  or  value  ;  but  when  joined  with  the  fact  that 
it  is  the  only  known  memorial  respecting  one  who 
was  distinguished  as  the  first  mathematical  instru- 
ment-maker*  of  his  day,  it  becomes  a  document  at 
once  curious  and  valuable,  and  well  worthy  of  pre- 
servation  in  an  available  form. 

Before  the  pubhcation  of  a  very  able  and  interest- 
ing  paper  on  the  early  Enghsh  mathematical  and 
astronomical  writers  in  the  Companion  to  the  British 
Almanac  for  1837,  written  by  Professor  De  Morgan, 
nothing  had  been  attempted  towards  even  a  connected 
sketch  of  the  scientific  labours  of  our  countrymen 
during  the  latter  half  of  the  sixteenth  century.  "  Far 
from  having,"  says  Professor  De  Morgan,  "  such  a 
work  as  those  of  Montucla  or  Delambre  in  our  lan- 
guage,  we  have  not  even  a  chronological  compendium 
like  that  of  Weidler,Heilbronner,  or  Gerard  Vossius." 
But  necessarily  imperfect  in  its  details  as  Prof.  de  Mor- 
gan's  sketch  is,  yet  it  may  fairly  rank  with  its  conti- 
nental  corapanions,  and  gives,  we  may  safely  say,  a 

*  Davis,  in  the  Seaman's  Secrets,  4to.  Lond.  1594,  bestows  the 
like  praise  upon  him.  According  to  Maunsers  Catalogue  he  was 
the  author  of  a  treatise  on  the  use  of  the  globes,  but  I  have  never 
been  fortunate  enough  to  meet  with  a  copy. 
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correct  and  impartial  account  of  almost  every  work 
that  holds  any  importance  either  among  the  discove- 
ries  or  mere  elementary  assistances  of  science.  If  we 
add  to  this,  three  articles  in  the  Magazine  of  Popular 
Science,  by  the  Editor  of  this  volume,  we  shall  have 
enumerated,  we  beUeve,  every  pubUshed  contribution 
to  the  subject.  It  may,  however,  be  mentioned,  that 
Mr.  Hunter  discovered  that  John  Field  and  John 
Dee  adopted  the  Copernican  system  as  early  as  1556  ; 
and  Professor  De  Morgan  has  shown  that  Robert 
Recorde  was  a  convert  to  the  hehocentric  theory  at 
nearly  the  same  period.  But  these  discoveries  seem 
to  have  attracted  Httle  attention  from  scientific  men, 
either  on  account  of  that  lamentable  apathy  towards 
matters  of  history  which  is  too  frequently  character- 
istic  of  the  lover  of  demonstration,  or  perhaps,  let  us 
hope,  from  a  want  of  some  general  channel  of  com- 
munication,  such  as  the  Historical  Society  of  Science 
now  affords. 

The  letters  of  Sir  Charles  Cavendish,  which  are, 
with  two  or  three  exceptions,  now  published  for  the 
first  time,  will,  we  think,  enabie  the  reader  to  form  a 
tolerably  correct  idea  of  the  extent  to  which  the  study 
of  analytical  science  was  then  carried  in  England.  If 
we  give  a  glance  at  the  state  of  this  branch  of  science 
a  short  time  anterior  to  that  period,  we  shall  be  rather 
at  a  loss  to  account  for  the  number  and  success  of  its 
EngUsh  cultivators,  who  seem  to  have  arisen  on  a 
sudden  and  at  the  same  time  with  effbrts  sutiicient  to 
produce  works  equaUing,  if  not  surpassing,  those  of 
their  continental  neighbours. 


X  IMIKFACK. 

Robert  Recorde  inay  be  coiisidered  as  the  foundcr  of 
analytical  science  in  Eni^Iand.  The  autlior  ot'  the 
tirst  KiiL^hsh  work  on  algebra  (15')7)  lias  not,  liow- 
ever,  as  might  have  been  expectcd,  produccd  a  niere 
elenientary  coinpihition,  but  a  work  tliat  ranks,  tor 
originahty  and  depth,  with  the  ablest  foreign  contem- 
porary  productions  on  tbe  same  subject.  What  is 
rather  inexphcable,  this  book  by  Recorde  aj^pears  an 
oasis  in  a  century  deticient  in  this  science,  and  no 
Enghshman  is  known  to  liave  pursued  the  study  of 
algebra  to  an  equal  extent  before  the  time  of  Harriot. 
With  thc  exccption  of  a  tritiinj;  essay  by  Thomas 
Dit^gcs  in  the  Stnitioticos,  and  a  few  memoranda  in  a 
MS.  of  Hhii^ravc^s  in  Laml)eth  Palace*,  we  scarceiy 
know  of  anything  connccted  with  this  branch  of 
sciencc  that  is  wortiiy  of  notice,  and  even  these  in- 
cludc  only  tlie  simplcst  elementary  principles. 

It  is  somewhat  remarkable  that  this  deartli  of  ana- 
lytical  science  was  not  the  result  of  a  prejudice  in 
favour  of  the  geometry  of  the  ancients.  We  have, 
it  is  true,  an  elaborate  edition  of  Euclid  by  Dee  and 
Bilhngsley,  but  with  this  the  taste  for  geometry  ap- 
pears  to  have  expired.  We  do  not  find  that  Ilarriot  , 
and  the  contemporary  Enghsh  analysts  were  fettered 
by  a  prejudice  in  favour  of  the  old  geometry,  such  as 
for  a  length  of  time  pervaded  the  writers  of  the  con 
tinent ;  although,  indeed,  it  appears  from  Harriofs 

*  This  is  No.  280,  which  is  classed  anonymously  in  the  printed 
catalogue.  Blagrave  has  given  in  this  volume  the  well-known  al- 
gebraic  question  relating  to  the  cocks  of  a  cistern,  besides  several 
astronomical  notes.  It  appears  that  Blagrave  studied  under  John 
Field,  whom  we  have  mentioned  above. 
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papers  in  the  British  Museum  that  he  was  well  ac- 
quainted  wnth  Pappus  and  other  geometrical  w^orks 
which  had  then  been  recently  pubhshed  abroad. 
There  is  a  remarkable  note  of  Sir  Charles  Cavendish 
at  p.  84,  who  says,  "  Dr.  Jungius  prefers  the  anaUtics 
of  the  ancients  before  Vieta's  by  letters,  which  he  saies 
is  raore  subject  to  errors  or  mistakes,  though  more 
facile  and  quick  of  dispatch,  hut  I  conceive  not  yet 
whye."  This  serves  to  show  that  the  rorog  avoiXvo[jt,mg 
of  the  Alexandrian  school  still  held  its  sway  in  the 
minds  of  foreign  mathematicians,  notwithstanding  the 
writings  of  Vieta  and  Descartes  ;  but  we  find  no  traces 
in  this  country  of  its  influence  over  the  new  analysis 
before  the  time  of  Robert  Simson,  that  is,  nearly  a 
century  afterwards. 

The  science  of  the  seventeenth  century  possessed 
one  feature  which  is  now  obsolete,  and  w^hich  pro- 
bably  contributed,  in  a  great  measure,  to  preserve 
and  foster  a  taste  for  analytics.  We  allude  to  the 
practice  of  pubhcly  proposing  problems  for  solution 
— a  kind  of  challenge  from  individuals  to  the  science 
of  all  Europe — and  thus  exciting  an  emulation  w^hich, 
perhaps,  would  otherwise  not  have  been  felt.  The 
superiority  of  the  new  analysis  over  the  ancient  geo- 
metry  was  soon  acknowledged,  and  although  some 
questions  were  required  to  be  solved  geometrically, 
yet  mathematicians  soon  evinced  their  dishke  to  a 
system  of  attaining  by  a  long  and  tedious  method 
that  which  was  often  capable  of  speedy  and  easy  re- 
solution  by  another  analysis.  Specimens  of  these 
challenges  are  preserved  among  Peirs  papers  in  the 
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British  Museum,  printed  on  narrow  slips  of  paper, 
and  evidently  intendcd  to  be  pasted  pro  hono  publico 
in  conspicuous  situations.  We  have  httle  doubt  that 
the  celebrated  problem,  generally  known  as  Colonel 
Titus's  problem,  was  originally  proposed  inthis  man- 
ner.  We  have  already  intimated  that  this  problem 
is  attributed  to  the  wrong  person*,  and  we  have  since 
discovered  a  note  in  MS.  Birch,  4411,  which  ex- 
pressly  states  that  it  was  "  put  by  Colonel  Titus,  who 
had  received  it  from  Dr.  Pell."  The  problem  in  the 
most  general  form  is  as  follows : 

i-^  4-  a  c  =  /3  (2)  l  to  find  a,  h,  and  c. 
c2  +  «  6  =  y  (3)  J 

ColUns  has  given  a  solution  which  occupies  four- 
teen  closely  wTitten  foUo  pages,  and  the  more  modern 
solutions  have  not  been  comprised  in  a  much  shorter 
compass.  VValUs's  solution  is  in  the  same  manu- 
script.  PeU,  however,  criticises  CoUins's  solution 
very  severely,  and  ridicules  him  for  not  observing 
that  the  roots  wiU  admit  both  of  positive  and  nega- 
tive  values. 

The  problem  is  generaUy  given  with  numerical  va- 
lues  for  a,  ^,  and  7,  and  the  only  possible  chance  of 
a  short  solution  is  a  case  in  which  these  numbers 
bear  some  definite  relation  to  each  other,  so  as  to  ob- 
tain  an  equation  independent  of  the  given  quantities. 
For  instance,  PeU  gives  one  wherein  a  =  15,  |8  =  16, 

*  Life  of  Sir  Samuel  Morland,  p.  28.—"  From  No.  4413,  fol.  24, 
it  appears  that  the  prohlem  generally  ascrihed  to  Colonel  Titus  was 
proposed  to  Pell  in  1 649  by  William  Brereton,  who  very  probahly 
had  it  from  Harriot." 
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y=  17,  in  which  case  the  problem  remains  in  the 
same  position  as  before  with  regard  to  a  solution  ; 
but  it  is  singular  that  Peirs  ingenuity  should  not 
have  suggested  another  method  of  solution  in  the 
case  which  he  gives  where  a=:7,/3=7,y=ll.  In 
this  case  we  have 

a^  —  b-  =  ac  —  bc  =  c  {a  —  b) 
or,  a  -{-  b  =  c. 

It  is  unnecessary  to  pursue  this  any  further,  for  by 
substituting  this  value  of  c  in  (3)  and  (2),  and  add- 
ing  tbe  two  equations  together,  we  obtain  2  {a-\-b)'^ 
=  18,  or  c  =  3.  The  values  of  a  and  b  are  1  and  2 
respectively,  and  this  is,  perhaps,  the  simplest  case 
which  could  be  selected. 

To  return  to  the  contents  of  our  volume.  The 
notes  of  inventions  of  Ralph  Rabbards  at  p.  7,  may 
be  noticed  as  somewhat  similar  to  the  far-famed 
"  Century  of  Inventions"  of  the  Marquis  of  Wor- 
cester.  The  number  of  such  proposals  is  great,  and 
several  seem  to  include  discoveries  generally  consi- 
dered  as  belonging  to  a  more  modern  period*.  The 
letter  of  Tycho  Brahe,  at  p.  32,  may  be  mentioned 
as  a  carious  notice  of  the  intercourse  between  the 
mathematicians  of  this  and  foreign  countries.  The 
letters  of  Thomas  Lydyat  are  more  valuable  for  bio- 

*  For  instance,  Sir  Samuel  ]\forland's  7"«^«  Stentorophonka  may 
have  been  anticipated  by  Henry  Ileginald,  who,  in  thc  year  1G03, 
dedicated  a  book  of  inventions  to  King  James,  among  which  was 
one  "  to  convey  the  voice  for  a  thousand  paces  without  showing  any 
one  near  you  were  talking." — MS.  Birch,  4384. 
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grajjiiy  thaii  the  history  ot"  science  ;  and  yet  we  think 

that  they  will  be  acceptable  to  the  lover  of  familiar 

history.     Similar  remarks  may  be  made  of  others*. 

In  the  appendix  to  Dr.  Vaughan's  "  Protectorate 

of  Ohver  Cromwell,"  are  printed  several  letters  from 

Pell's  MS.  collections,  a  few  of  which  we  have  found 

it  necessary  to  reprint  in  this  work.     Unfortunately 

no  references  whatever  are  given  to  the  places  whence 

these  letters  are  taken,  and  amidst  the  very  numerous 

volumes  which  compose   PelFs  collections,  it  is  no 

easy  matter  to  find  the  deposit  of  any  particular  one. 

Owing  to  this  arrangement,  we  have  been  quite  un- 

able,  although  we  have  spared  no  exertions,  to  find  the 

original  of  a  very  curious  letter  which  Dr.  Vaughan 

has  printed  at  p.  347.     It  is  written  by  Dr.  Pell,  and 

dated  Oct.    ]2th,    1G42  ;    and    we  are   unwilling  to 

neglect  the  opportunity  of  extracting  the  following 

passage : — 

'•'  I  can  hear  of  nothing  of  Yieta's  in  manuscrlpt  in  England, 
but  such  pieces  of  his  as  are  already  printed,  and  Avere  trans- 
cribed  for  the  most  part  out  of  the  printed  books,  l)ecause 
they  could  not  be  had  for  money,  Here  is  also  a  manuscript 
of  his  notte  priores  ad  loyisticen  speciosam,  transcribed  many 
years  ago  at  Paris  out  of  a  written  copy ;  but  since  that  time, 
le  Sieur  de  Beaugrand  hath  caused  it  to  be  printed  in  24mo. 
at  Paris,  anno  16.31,  with  a  few  notes  of  his  own  thereon.     It 

*  We  have  neglected  to  say  in  the  proper  place  (p.  .31),  that  "  a 
copie  of  the  speache  made  by  the  mathematicall  lecturer  unto  the 
worshipfuU  company  present,  at  the  house  of  the  worshipfull  Mr. 
Thomas  Smith,"  was  published  at  London  in  1588,  small  4to.  From 
the  title-page  to  his  treatise  on  the  Cross-staf,  it  appears  that  Hood 
was  mathematical  lecturer  in  1596  ;  but  in  his  work  on  the  Sector, 
published  in  1598,  this  title  is  omitted.  We  also  omitted  to  remark, 
that  from  MS.  Harl.  752.3,  fol.  206,  it  appears  that  Pell  in  1650  had 
a  design  of  publishing  commentaries  on  the  works  of  Descartes. 
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is  true  I  have  in  mine  own  hands  an  imperfect  astronomical 
manuscript  of  six  sheets  of  paper,  entitled  Hyjjot/iesis  Fran- 
celidinis,  said  to  be  a  piece  of  a  great  work  of  Vieta's,  called 
by  him  Harmonicum  Coeleste,  which  may,  perhaps,  be  found 
complete  in  France,  whence  mine  came.  I  have  been  told 
here  that  the  Enghshm.an  that,  at  the  time  of  Vieta's  death, 
served  him  as  a  scribe,  under  the  counterfeit  name  of  John 
Poltrier,  being  kindly  oflfered  by  Vieta's  heirs  to  take  what  he 
pleased  to  keep  as  a  reraembrance  of  him,  took  not  a  leaf  of 
any  of  his  writings.  And  Thuanus  tells  us  that  the  heirs  did 
put  all  his  papers  in  the  hands  of  Peter  Alelmus  of  Orleans. 
I  never  enquired  whether  this  Peter  were  the  father  to  Jaco- 
bus  Alelmus,  the  French  king's  engineer ;  fi'om  •whom,  four- 
teen  years  after  Vieta's  death,  Alexander  Anderson  acknow- 
ledgeth  that  he  had  those  two  tracts,  de  cequationum  recogni- 
tione  et  emendatione,  which  he  first  pubUshed  at  Paris,  anno 
1615.  And  though  it  is  hkely  that  Monsieur  Aleaume  (for 
so  I  think  the  French  call  him)  be  now  dead,  yet  I  hope  a 
diUgent  enquirer  may  leam  who  was  his  heir,  and  what  is 
become  of  Vieta's  Adversaria." 

We  consider  this  a  most  important  testimony  in 
favour  of  Xathaniel  Torporley,  who,  according  to 
Anthony  a  Wood,  attacked  Vieta  under  the  name 
of  Poultri/.  AVe  now  see  tlie  truth  through  Wood's 
raistake, — a  mistake  that  has  puzzled  Professor  Ri- 
gaud  and  other  writers  on  the  scientific  history  of  this 
period.  Perhaps  Poltrier  may  be  a  mistake  for  Pol- 
troyer,  and  intended  for  an  anagram  of  the  name  of 
Torporley.  This  letter  is  also  curious  for  the  men- 
tion  of  Vieta's  Harmonicon  Coeleste,  which  has  been 
but  recently  discovered,  and  is  now  in  the  course  of 
pubhcation  at  Paris  by  M.  Libri. 

We  cannot  conclude  these  few  memoranda  without 
ofFering  our  respectful  thanks  to  His  Grace  the 
Archbishop  of  Canterbury,  who,  with  the  greatest 
hberahty,  has  afforded  us  every  facility  for  consulting 
tlie  manuscripts  in  tlie  hbrary  at  Lambeth  Palace. 


XVI  PREFACE. 


The  Historical  Society  of  Science  is  indebted  to 
J.  H.  C.  Wright,  Esq.,  of  St.  John's  College,  Cam^ 
bridge,  for  the  transcripts  of  several  of  the  letters  1 
contained  in  this  volume,  which  were  most  kindly 
presented  to  the  Society  by  that  gentleman,  whose 
zcal  and  knowlcdge  of  science  and  its  history  are  de- 
serving  of  the  highest  praisc. 

J.  O.  HALLIWELL. 

35,  Alfred  Place,  Jan.  15,  1841. 
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RICHARD  EDEN  TO  LORD  BURGHLEY. 

[MS.  Lansd.  No.  101.  Art.  5.  Orig.] 

Auguot  Ist,  1562. 
HE  only  searcher  of  mens  harts,  the  eternall  God,  I  take 
to  ^vytnesse  (right  honorable)  that  never  the  greefes  of 
adverse  fortune  (wherof  I  have  had  my  parte)  dyd  so  muche 
prostrate  my  mynde  and  pearce  my  harte  with  sorowes,  as 
the  understondinge  of  your  honours  favour  and  goodnesse 
towarde  me  in  your  lately  ernest  travaile  in  my  behalfe  (as  I 
was  informed  by  the  M""  of  Savie)  hathe  rcjoised  me  and  re- 
vived  my  discouragied  spirites,heretofore  no  lesse  languysshed 
for  lacke  of  suche  a  patrone,  then  nowe  encouraged  by  the 
favoure  of  suche  a  Maecenas,  as  I  have  just  cause  to  name 
your  honoure.  Syth  only  the  respecte  of  suche  vertues  as  it 
hathe  pleased  yow  to  thinke  commendable  in  me,  hath  moved 
your  honour  not  only  in  maner  to  seeme  carefull  for  me  howe 
I  maye  hereafter  with  quietnesse  spende  my  tyme  in  studie, 
as  is  my  most  desire ;  but  also  to  be  more  ernest  in  folow- 
ing  the  same,  then  I  might  without  presumption  demaunde, 
and  muche  lesse  without  desertes  dequire.  As  touchinge  the 
whichmatter  (right  honourable)  as  it  was  no  parte  of  my  divise, 
but  suche  as  the  M""  of  Sav'oy  had  then  in  hande,  as  I  sup- 
pose  no  lesse  to  pleasure  hymselfe  and  his  frende  then  for 
ii20  therof  to  be  lottcd  to  me  for  an  earnest  penye  to  begyne 
the  booke  (as  he  saith).  Even  so  am  I  right  sorie  that  for 
so  smaule  a  matter,  and  not  so  favorable  a  sute  as  1  wolde 
have  wysshed,  not  only  your  honour  hathe  taken  suche 
paynes,  but  that  also  suche  contention  is  rysen  therof  be- 
twene  the  M""  of  Savoy  and  M''  Baj)tist  of  the  privie  chamber, 
that  by  reason  thereof  the  pardon  being  steyed  be  your  Ho- 
nour,  the  younge  gentleman  his  kynsman  (as  he  hathe  in- 
formed  mc)  is  in  daungiour  of  his   lyfe.      But  under  your 
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lionoMis  favour  to  sjjcake  ])laynelye  as  I  Ihinke,  I  suppose 

that  here  ali(/uid  latet  (jiiod  iion  ajiparet.     For  as  this  sute, 

for  (lyvers  consyderations,  at  the  tiist  (lyd  not  greatly  like 

me,  yet    perceavinjre  his  ernestncsse  therein,  for    the   safe- 

garde  of  his  kinsinans  life  and  fjratifyinj^  his  frendes,  I,  no 

lesse  willing  therin  to  do  hym  pleasure,  also  was  well  con- 

tentcd  to  assent  to  his  request,  and  to  stande  to  his  appoynt- 

ment ;  not  suspcctinjr  his  frendeshippc,  but  rather  commcnd- 

ing  his  wysdome,  so  to  doo  for  his  frende  as  thcrwith  not  to 

forget  hym  selfe,  (jiiia  iiiliil  sajtit  (/iii  silji  non  sapit.     But  if  at 

tliat  tyme  1  iiiiglit  so  boldelye  have  presumed  uppon  your 

honours  tavour,  as  by  your  ernestnessc  in  my  behalfc  I  nowe 

perccave  1   might  havc    doune,  I  wolde    havc  moved   your 

lionour  of  an  honester  sute  (for  a  lease  to  be  had  at  the 

Qucenes  hands)  whereof  I  made  hym  ])rivie,  and  was  longe 

sense  so  mynded  to  have  donne,  but    that  he  deterred  me 

frome  the  same,  alkaging  certen  commissionars  to  have  the 

doinges    therof,  and  that  therfore  no  suchc  thing  might  bc 

had  at  her  Majesties  iiandes:    albeit,  I  have  sythens  harde 

of  dyvers  that  have  obteyned  the  likc.     Notwithstonding  (as 

in  my  former  letters  I  w  rotte  to  your  honour)  my  meaning  is 

so  to  movc  your  honour  hereof,  as  neythcr  to  be  an  imjjor- 

tunate  suter,  or  otherwise  to  thinke  the  same  to  be  folowed 

then  shall  seemc  good  unto  your  honour,  unto  whose  will  I 

submittc  myselfe  in  all  thingcs ;    only  putting  your  honour 

in  remcmbruance  of  the  commodious  place  and  tyme  that  1 

nowe  enjoye  for  that  j)urjiosc :  for  the  contynuancc  whcrof,  1 

was  a  suter  unto  your  Honour  for  your  letters  unto  the  gen- 

tlcman  (my  frende)  in  whose  house  I  yct  remayne,  w  ho  also 

being  one  that  favoureth  learninge  and  my  greate  frendc,  and 

no  lesse  gladde  to  further  so  good  a  purpose,  is  well  willing 

the  rather  to  my  use  to  departe  frome  a  piece  of  his  commo- 

ditie,  in  suche  sorte  as  ajipeareth  by  the  byll  herein  inclosed. 

Whereof  further  to  advertyse  your  honour,  if  you  shall  so 

thinke  it  convenient,  hc  will  himselfe  repayre  unto  your  ho- 

nour  to  give   you  perfecte   informacion  of  alle   thinges   as 

touching  the  same.     And  wheras  the  M''  of  Savoye  tolde  me 

that  your  honour  sumwhat  doubtcd  that  the  booke  coulde 

not  be  translated  into  the  Englisshe  toonge,  I  assure  your 

honour   that   this  I  dare  saye  without  arrogancie,  that  to 

translate  the  variable  historie  of  Plinie  into  our  toonge,  I 

wolde  be  ashamed  to  borowe  so  muche  of  the  Latine  as  he 

dothe  of  the  Grekc  ;  althowgh  the  Latine  toonge  be  accompted 

ryche,  and  the  Englysshe  indigent  and  barbarous,  as  it  hathe 

byn  in  tyme  past  muche  more  then  it  nowe  is,  before  it  was 

enriched  and  amplyfied  h^  sundry  bookes  in  maner  of  all 
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artes  translated  OAvt  of  Latine  and  other  toonges  into  En- 
glysshe.  And  it  is  not  unknowen  unto  vour  Honour  that 
the  Latins  receaving  bothe  the  science  of  philosophie  and 
phisilce  of  the  Grekes,  do  still  for  the  most  parte  in  all  ther 
translacions  use  the  Greke  names,  insomuche  that,  for  the 
better  understonding  of  them,  one  Otto  Brumfelsius,  a  learned 
man,hathe  writen  a  large  booke  intiteled,  Onomasticon  Medi- 
cince,  where  he  hathe  these  woordes,  Jies  ipsas  atque  artium 
vocabula,  scite,  apposite,  designateqae  efferre,  atque  ad  Poly- 
cleti  regulam  {quod  aiunt)  exprimere,  res  est  non  minus  difficilis 
quam  gloriosa.  Quo,  nullum  studii  genus  majori  constat  mo- 
lestia.  Id  quod  in  causa  esse  reor,  quia  hodie  tam  pauci  in  ea 
palestra  sese  exerceant,  i^c.  Agen,  it  is  not  unknowen  unto 
your  honour  that  ons  all  toonges  were  barbarous  and  needie, 
before  the  knowleage  of  things  browght  in  plentie  of  woordes 
and  names ;  wherby  it  maye  well  appeare  that  men,  in  the 
first  age  of  the  worlde,  had  a  shorte  language  consistinge  of 
fewe  woordes,  which  ever  after  increased  by  the  knowleage 
and  invention  of  thinges.  Exercise  also  maketh  suche 
woordes  famiher,  which  at  the  first  were  ditficulte  to  be  un- 
derstode ;  for  children  at  the  first  (as  saithe  Ai'istotle)  caule 
all  men  fathers ;  but  shortely  after  by  exercise  caule  thera  by 
there  names.  Andlhave  learned  by  experience  that  the  mary- 
ners  use  manye  Englysse  woordes,  which  were  as  unknowen 
unto  me  asthe  Chaldean  toonge  before  1  was  conversant  with 
them.  It  maye  therefore  sufiice  that  the  woordes  and  termes 
of  artes  and  sciences  be  knowen  to  the  professours  therof.  as 
partely  by  experience  and  ijartely  by  the  helpe  of  dictionaries 
describing  them  per  proprium  genus  et  differentiam,  as  the 
logitians  teache,  and  as  Georgius  Agricola  useth  to  do  in  the 
Germayne  toonge,  which,  as  well  in  that  parte  of  philosophie 
as  in  all  other,  was  barbarous  and  indigent  before  it  was  by 
longe  experience  browght  to  perfection.  But  not  to  trouble 
your  honour  any  longer  with  this  matter,  one  thinge  re- 
mayneth  wherof  I  wolde  gladlye  have  certified  your  honour 
at  my  last  being  at  the  courte  at  Grenewich,  if  I  might  have 
had  convenient  accesse  unto  yow ;  And  this  is,  that,  per- 
ceavinge  your  honour  to  take  pleasure  in  the  wonderfull 
woorkes  of  arte  and  nature  (whcrin  doubtlesse  shyneth  the 
sparke  of  the  divine  spirite  that  God  hathe  gyven  you)  I  was 
then  mynded  to  have  delyvered  unto  your  honour  this  phi- 
losophicall  booke,  wherin  is  described  (as  appearcth  in  tbUo 
ij.)  so  excellent  and  precious  an  experiment,  wrought  by  arte 
to  the  simihtude  of  the  univcrsall  Iramc  of  the  worlde,  made 
by  the  omnipotent  and  greate  (jod  of  nature,  that  I  l)eleve 
the  like  was  never  doonnc  svnsc  the  crcacion  of  thc  worlde. 

w  2 
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Aiul  in.iyc  therforc  in  my  judgemcnt  more  vvoortliely  be 
caulcd  Michrucosmos,  tlicii  cytlicr  miui  or  any  othcr  crcature 
that  evcr  was  madc  of  corporall  substance.  Angchis  Poli- 
tiaiuis  iii  his  cpistells  dcscribctli  an  iiistrument  cauled  iuito- 
inuton  made  in  his  tvine  in  the  citie  of  Fh)rence,  observinir 
the  cxacte  moving  of  Primiun  Mobile  and  Octava  Sptuera, 
■\vitli  also  the  movinges  of  the  7  planetes  in  there  spheres,  in 
all  ])()yntcs  agrcabh^  to  thcrc  moving  in  the  hcaven.  Of  the 
hkc  iustruinciit  also  oiir  Rogcr  Bacon  vvrotte  ionge  before  in 
his  bookc  (It;  Mirdljili  iiotrstate  arti.s-  et  natnno*,  vvhere  he 
vvritcth  iu  tliis  luauer,  Majiis  oinniuin  fiyiiratiomnn  et  reruni 
Jif/iirataruin  est,  ut  coelestia  describcrentur  secundum  suas  lon- 
ijitudines  et  latitudines  in  fiynra  corporali,  ijua  moventur  cor- 
jjoraliter  motu  diurno,  et  luec  valer€[ii\t  reynum  [«/«/m]  ho- 
iiiini  sapieuti,  t\C.  The  which  instrumcnt  doubtlcsse,  all- 
tliowgh  it  be  of  a  divine  invcntion,  yct  dothe  this  Miclirocos- 
inos  so  far  surmount  it,  as  nature  passeth  arte,  and  as  motus 
animalis  passcth  viotus  violentus,  for  as  the  otlier  is  moved 
only  by  waight  or  wynde  inclosed  (as  is  seene  in  clockes  and 
organs)  so  is  this  moved  by  the  same  sj)irite  of  Ufe,  wherby 
not  only  the  heaven,  but  also  all  uature,  is  moved :  whose 
mover  is  God  hymsclfe,  as  saitlic  8t.  Paulc,  Ipsus  est  in  (juo 
ririmiis,  moremur,  et  sumus;  as  also  Aristotle,  Plato,  and 
Philo,  in  there  bookes  De  Mundo,  do  aftirme ;  and  especially 
Marcus  Manilius  in  Astronomicis  ad  Augustum  Caesarem, 
writing  thus : 

Hoc  opus  immensi  constructum  corpore  mundi, 
Membraque  naturre  diversa  condita  tbrma, 
Aeris  atque  ignis  terne  pclagi(|ue  jaccntis, 
Vis  animae  divina  regit ;  sacroque  meatu 
Conspirat  Deus,  et  tacita  ratione  gubernat,t  &c. 
Item  Lucanus : 

Acre  libratum  vacuo  quae  sustinet  orbem, 
Totius  pars  magna  JovisJ. 
And  whcras  the  autoTire  that  describeth  the  Michrocosmos 
aflfirmeth  that  the  Chaos  therof  is  materia  Lajndis  Philoso- 
phorum  (which  is  also  Chaos,  vel  omnium,  vel  prima  materia 
mundi  majoris)  it  seemeth  to  agre  with  that  Cornelius  Agrippa 
hathe  written  in  his  seconde  booke  De  occulta  philosophia,  iti 
scala  unitatis,  where  he  wryteth  thus :  Lajns  philosophorum 
est  unum  suhjectvm  et  instrmnentum  omnium  virtutum  nafura- 
liiim  et  Irunsnaturalium,  ^'C.  And  that  this  greate  and  divine 
secrcate  of  this  Michrocosmos  maye  not  seeme  incredible  unto 

*  Edit.  1542,  fol.  43,  v^ 
'  t  Manilii  Astronomicoii,  lil).  i.  1.  247-251. 

X  Lucani  Phai-salia,  lib.  v.  1.  94-95. 
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your  honour,  T  assure  you  that  I,  that  ani  mini/mis  philoso- 
phoruiii.  dyd  lon":  sense  (as  I  have  to  wytnesse  Mr.  Thomas 
Whalley,  th'  elder  soonne  of  Mr.  Ilichard  Whalley)  Avoorke 
and  secreate  practise  sumwhat  hke  unto  this,  in  maner  as 
foloweth*  : — I  dissolved  two  substances  in  two  waters ;  then 
I  put  the  waters  togyther  in  a  glasse,  suffering  them  so  to 
remayne  for  a  tyme.  Then  I  stilled  of  the  water  from  the 
masse  or  chaos  lefte  of  them  bothe,  and  put  it  on  agen,  ancl 
so  dyd  dyvers  tymes.  In  fine,  the  masse  being  dissolved  in 
the  water,  I  let  it  rest  all  night  in  a  coulde  place.  In  the 
morning,  I  founde  sw}-mming  on  the  water  and  in  the  myddest 
therof  a  httle  round  iland,  as  brode  as  riall  or  sumwhat  more, 
with  at  the  least  a  hundreth  sylver  trees  about  an  ynche  high, 
so  perfectly  formed  with  trunkes,  stalkes  and  leaves,  all  of 
most  pure  and  glystering  sylver,  that  I  suppose  no  lymner 
or  paynter  is  able  to  counterfecte  the  like.  Then  shaking 
the  glasse,  all  fell  in  pieces  into  the  water,  and  filled  it  with 
glystering  sparkes,  as  the  firmament  shyneth  with  starres  in 
a  cleare  wynter  night.  Then  putting  the  glasse  to  a  softe  fjTe 
uppon  warme  asshes,  all  turned  agen  into  clear  water,  which, 
agen  being  ])ut  in  a  colde  place  all  night,  made  an  iland  with 
the  like  trees  as  before.  What  this  wolde  have  been  in  fine, 
(iod  knoweth,  and  not  I !  But  of  this  I  am  sure,  that  if  the 
floure  or  learning  of  our  tyme,  and  sumtyme  tutor  and  bro- 
ther-in-lawe  unto  your  honour,  Mr.  Cheeke,  had  seene  anj 
of  these  two  secreates,  he  wolde  greatly  have  rejoysed.  As  I 
knowe  the  divine  sparke  of  knowleage  that  is  in  your  honour, 
])artely  receaved  of  hym,  will  move  yow  to  doo  the  hke,  sythe, 
to  a  j)hiloso])hicall  and  vertuous  man,  there  is  nothing  so  de- 
lectable  as  to  beholde  the  infinite  poure  and  wisdome  of  God 
in  his  creatures,  in  the  which  his  Deitie  is  not  only  visible, 
but  in  maner  ])alj)able,  as  sum  philosophers  have  written. 
And  as  touching  these  matters,  I  have  red  a  manelous  sen- 
tence  in  an  olde  written  booke,  where  these  woordes  are 
written :  Qui  potest  facere  inediarn  naturam,  potest  creare 
mundos  novos.  But  to  discourse  of  this  oracle,  or  to  inter- 
prete  the  same,  it  were  to  muche  to  molest  your  honour 
therwith:  and  an  argument  muche  meeter  for  a  seconde  So- 
crates  then  for  me.  And  of  these  secreates,  writeth  Roger 
Bacon  in  his  booke  before  alleaged,  where  he  hathe  these 
woordes ;  Multa  sunt  archana  admiranda  in  optribus  artis  et 
naturos :  Quce  licet  multam  utilitatem  non  habeant  [fiabent  vero 

*  Cf.  Morieni  Romani  de  re  metallica  librum,  4to,  Par.  1564,  p.  30,  et  Chrjsippi 
Faniani  de  arte  metallica;  metaiiiorphobcos  Hbnim,  4to,  Par.  156U,  p.  17.  Scealso 
Ripley's  "  Compound  of  Alcliciny,"  wliere  may  beseea  au  accuuiit  of  a  process  very 
similar  to  that  mentioncd  by  Eden. 
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maximinn  ut  sa/jicniidi/s  C(j(jnilum  est)  tamen  spectacn/um  in- 
cjfa/ji/e  sapientia  preebent  et  possnnt  app/icari  ad  probationem 
(lu/nitim  occu/toruin  (juibus  vu/(/us  inexpertum  contra(/icit,  et 
Jui/icaf  fieri  jjcr  (jpera  (/(cmoniorum,  S\'c. 

And  thus  most  huml)ly  clcsyriug  your  Ilouour  to  pardou 
niy  bokluessc  in  ^vritiuf^  unto  you ;  aiul,  accordiuji;  uuto  your 
accustomed  clemencie,  to  accept  in  good  parte  this  my  pre- 
sumptuous  attempte,  which  only  the  love  I  bcare  to  your 
vertues  hathe  moved  me  unto,  my  trust  is  that  these  thinges 
shall  not  be  alUo^ryther  uupleasaunt  untoyour  liouour,  other- 
Avyse  occupied  in  jrreate  atliiyres  bothe  iu  thc  courte  and 
commou  wealthe,  as  was  Phito  with  Kiug  Dycnisius,  Ari- 
stotle  with  greate  Alexander,  aud  Cicero  Senator  and  Consul 
ot"  Rome. 

The  eternall  God  and  immortall  movcr  ofthe  grcate  worlde 
aud  the  lesse,  preserve  your  Honour  in  healthe  and  prospe- 
ritie  ! 

From  the  Folde  bysyde  Barnet,  the  first  of  August  1562. 
Most  bownde  to  your  honour, 

RiciiARDE  Edex*. 


TIIOMAS  DIGGES  TO  LORD  BURGIILEYt. 

[MS.  Laiisd.  No.  19,  Art.  30.  Orig.] 

14th  May,  1574. 
Right  Ilonorable, — As  in  your  Lordshippes  fframe  astro- 
nomicall,  for  ornament  the  flfigures  of  the  most  notable  con- 
stcUatious  in  this  our  visible  hemisphere  are  pourtrayd, 
adourned  with  ther  due  number  of  hevenly  lights ;  so,  in 
the  tables  adjoyninge,  are  impressed  sutche  nurabers  as  de- 
liver  by  methode  not  vulgare  the  situations  and  habite  which 


*  Richard  Eden  was  a  philosopher  of  good  reputc  in  his  time.  He  translated 
into  English,  treatises  on  navigation  by  Cortes  and  Taisner,  the  foriner  of  which 
was  exceedingly  popular  and  went  through  several  editions.  He  is  also  the  author 
of  a  ver\'  curious  little  book  entiiled,  "  A  Treatyse  of  the  newe  India,"  1553,  8vo. 
At  the  end  of  this  letter  he  adds  the  followiiig  sentences  in  Latin  : — 1.  "  Tuae  D. 
addictus,  alios  non  quaro  penates."  2.  "In  secretis  et  occultis,  secretus  et  occultus 
esto."     This  lattter  quotation  is  from  Hippocrates. 

t  Thomas  Digges  ranks  among  the  first  linghsh  mathematicians  of  the  sLxteenth 
century.  Although  he  made  no  great  addition  to  science,  yet  his  writings  tended 
more  to  its  cultivation  in  this  country,  during  the  reign  of  Elizabeth,  than,  per- 
haps,  all  those  of  other  witers  on  the  same  subjects  put  together.  The  worli  he 
alhides  to  in  this  letter,  if  a  printed  one,  is  probably  an  edition  of  his  father's 
work,  entitled  "  Prognostication  Everlasting,"  one  of  which  was  pubhshed  in  1574 
and  contains  aii  addition  bv  himself. 
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our  moovable  horizon  and  meridian,  together  with  ther  ma- 
nitbld  configurations,  •vvith  the  twoo  cheefe  Hghts.  Where- 
upon  sundry  conchisions,  both  pleasantfor  varietye  of  know- 
ledge  and  necessary  fFor  common  use,  are  grounded.  Wherof 
I  have  in  50  conclusions  digested  the  greater  part,  with  ther 
historyes  poeticall^  and  judgementes  astronomicalle ;  the 
which,  into  a  Httle  treatize  reduced,  I  am  bould  to  ofFer  unto 
your  Lordship,  hopinge,  ere  it  bee  longe,  to  ffinishe  a  columne 
sustayninge  a  regular  body  platonicall,  garnished  with  solar 
dialls,  sutche  as  I  thinke  hitherto  in  this  land  hath  not  beene 
seene,  to  bee  placed  in  soome  of  your  Lordshipps  gardeyns, 
as  aptly  serving  for  uses  diurnall  as  that  other  frame  for  con- 
clusions  doon  by  night ;  whose  archetype  was  longe  sithens 
in  mind  conceyved,  and  have  now  at  the  last  also  attayned 
the  hand  of  an  hable  woorkman  to  exsequute  the  same  in 
ffoorme  materiall.  In  the  meane,  I  shall  humbly  desire  your 
Lordshipp  in  good  part  to  accept  this  triflinge  testimony  of 
a  carefull  mind  desirouse  soom  waye  to  signifye  the  reverent 
affection  I  have  and  shall  duringe  hfe  beare  toward  you,  no 
lesse  for  private  then  pubhke  respectes ;  Always,  as  becoometh 
mee,  restinge, 

At  your  Lordshippes  commandment, 

T.  DlGGES. 

To  the  right  Honorable  my  Lord  Burgldey, 
the  Lord  highe  tresurer  of  England,  these. 


RALPH  RABBARDS  TO  QUEEN  ELIZABETH. 

[MS.  Lansd.  No.  12L  Art.  14.] 

A  coppie  of  notes  delivered  to  her  Majestie  by  Raphe 
Rabbards*. 

Speciall  breife  remembrances  of  such  moste  pleasante  ser- 
viceable  and  rare  inventions  as  I  have,  by  longe  studdie  and 
chardgeable  practice,  founde  out,  the  whiche  I  holde  my- 
selfe  bounde  in  dutie  to  ofFer  with  this  learned  worke  unto  your 
Majestie,  as  the  firste  fruites  of  my  labor :  the  which,  or  any 
parte  thereof,  I  shal  be  reddy  to  performe  and  put  in  execu- 
tion,  at  as  smalle  chardge  and  to  as  greate  purpose  as  any 
other  ingeniors  or  practitioners  of  Christendomc,  when  it 
shall  please  your  sacred  Majestie  to  commaunde  me,  not  he- 
therto  performed  by  any  before  my  selfe. 

*  Ralph  Rabbards  is  not  a  naine  that  has  much  relation  with  the  histon.'  of  tlie 
science  or  literatiire  of  this  period.  lle  cdited  Ripley's  "  Compoiind  of  Alchemy," 
4to,  Lond.  1591. 
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All  kinde  ofwaters  of  herbes  and  flowers  are  first  distilled  hy 

discensory. 

Waters  of  purest  substancc  from  odors,  flovvers,  frultes, 
Hiul  hcrbes,  wholsomest,  pertitcst,  and  of  greatest  vertue, 
are  tirst  distiled  by  desensory,  depured  and  rectitied,  clere  as 
christall,  with  liis  owne  oulie  proper  vertue ;  tastc,  and  odor, 
contynuiufje  many  yeares.  One  sj)oonefull  is  better  then  a 
paUon  of  other  for  any  ])rj'ncc,  or  noble  person,  or  any  that 
love  their  hcalthe  ;  for  medicync  inward  or  outward  wherc 
other  doe  much  more  hurti-  then  fi;ood,  beinge  unaptly  dis- 
tilled,  and  invenomed  by  the  evill  (piaUitie  of  mettalyne  stiUes, 
and  other  defectes. 

Simple  and  compound  waters. 

Water  for  odors,  moste  swecte  and  deUcate,  of  many  seve- 
raU  kyndes,  bothe  simple  and  compounde. 

IVater  ofvioletts  and  suche  like. 

AVater  of  violetts,  jiUy  flowers,  and  pinckes,  8i.c.,  contynuc 
not  nor  reteyne  not  their  owne  proj)er  odors  and  vertues,  ex- 
ce[)tc  they  bc  distiUed  very  cunningly  and  pertitly  by  desen- 
sory ;  or,  their  odors  beinge  holpen  by  other  meanes,  they 
are  not  medicinable. 

A  precious  water  for  purifyinge  und  preservinge  the  teefhe. 

A  moste  precious  and  cxceUente  water  to  purifie,  preserve, 
and  fasten  the  teethe,  and  with  good  order  to  keep  them  that 
they  shaU  never  decaye  nor  corrupte ;  moste  wholsome,  plea- 
sant,  and  comfortable. 

A  principall  water  for  moste  outward  diseases  proceedinge  of 
heate  and  colde. 

A  water  that  taketh  awaye  inflamations,  rumes,  sweUinges, 
colde  greifes,  colde  gowtes,  aches,  and  other  paynes ;  and 
healeth  dangerous  woundes,  ulcers,  sorcs,  and  the  hardest 
diseases,  with  greate  cfFecte  and  wondcrfuU  speede,  and  in 
myne  opinion  farre  exceedeth  the  farre  fetched  balmes. 

Waterfor  the  eyes. 

Waters  for  the  eyes  prooved  of  many  as  weU  for  preser- 
vinge  and  comfortinge  the  sighte,  as  to  restore  that  which  is 
lost. 
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Water  to  make  the  skynne  and fleshe  fayre  and  brighte. 

Waters  to  clense  and  keepe  brighte  the  skynne  and  fleshe, 
and  preserve  it  in  his  perfitt  state. 

SPECIALL  OBSERVATIOXS  CONCERXIXGE  TIIE   PREPARA- 
TIONS  FOR  FIREWORKES. 

An  excellente  kinde  of  salt-peter  of  greate  force. 

Saltepeter  mighte  be  so  refyned  that  the  powder  made 
therof  mighte  be  of  double  the  force,  so  that  one  pounde 
maye  serve  as  manye  shotte  and  as  stronge  as  two  pounde 
of  that  that  is  coraonly  used,  and  lesse  chardge  in  cariage ; 
and  many  other  wayes  apter  and  better  for  service. 

A  notable  peece  of  servicefor  your  Majestie  and  the  Realme. 

That  saltepeter,  minerall  sulphur,  pitche,  aspaltum,  licqui- 
dion,  and  drye,  and  many  other  like  drugges,  mighte  be 
founde  in  the  domynions  of  your  Majestie,  which  we  wante 
and  paye  most  extreamely  for ;  and  God  knoweth  what  gayne 
and  glorie  mighte  redownde  to  your  Majestie  and  countrey, 
if  skilfull  and  honest  men  were  imployed  therein. 

Oyles  for  fireworkes. 

Oyles  bothe  simple  and  composed  to  be  distilled  for  fire- 
Morkes,  there  is  none  to  be  boughte  or  had^  he  that  will  haxe 
them  must  make  them. 

A  strange  kinde  offlyinge  fire  many  wayes  serviceable. 

A  flyinge  fire  which  shall,  without  ordynance,  and  farre  of, 
wonderfuUy  annoye  any  battayle,  towne,  or  campe,  and  di- 
sperse  even  as  if  it  did  rayne  fire ;  and  the  devydinge  fires, 
bcing  coted  and  made  flyinge,  maye  touche  many  places,  and 
leave  them  all  burninge;  very  terrible  both  to  men  and 
horse. 

A  tridant  or  mace  newly  invented. 

A  tridant  or  mace  for  many  notable  efFectes,  ])othe  for 
shotte,  and  to  sette  any  thinge  on  fire ;  a  very  apte  instru- 
mente,  and  moste  soldierlike  bothe  for  horsemen  and  foote- 
men. 

Balls  of  mettle  serving  to  many  pnrposes. 

Balles  of  mettle  to  throwe  into  shippes,  to  enter  in  campes 
in  the  nightes,  hkewise  in  streightes  or  breaches,  especially 
iii  battayles;  and  to  have  the  said  balles  of  all  heightes,  dia- 
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miters,  and  quantities,  of  a  righte  composiiion  to  devide  in 
as  many  partes,  and  of  such  thicknes  as  it  should ;  and  to 
delyvcr  a  thousand  at  once  amonj^e  the  enemyes  with  small 
chardjrc  of  ordynance,  or  other  instrumentes,  and  to  powre 
as  nuich  tire  as  your  Majestic  will  upon  any  place. 

A  sliotte  to  fire  in  passinge. 

A  shotte  for  greate  ordynance  to  pierce  deepcr  then  any 
other  shotte,  and  sctt  on  tirc  Avhatsoever  it  strikc  throuf^he 
or  sticketh  in.  A  moste  noble  ingen,  specially  for  sea  service. 

Aforcible  chariott  for  service  defensive  and  offensyve. 

A  firy  chariott  with  horses,  suche  as  never  was  knowne  or 
hearde  of,  for  any  prynce  or  man  of  greate  vah^r  or  vertue  to 
be  in,  in  the  feilde  or  battayle. 

Afiry  chariott  to  he  forc^d  hy  engyne  of  greate  service. 

A  firy  chariott  without  horses  to  runne  upon  the  battaile 
and  disorder  it,  that  no  man  shal  be  able  to  abide  or  come 
nighe  the  same,  and  wil  be  directed  even  as  men  will  to 
tourne,  to  staye,  or  come  directly  backe  upon  any  presente 
danger,  or  cllcs  to  foUowe  and  chase  the  enemye  in  their 
flighte. 

Mynes  for  fireworke  to  worke  strange  effectes. 

Mynes  of  fire  and  fireworke,  bothe  for  sea  and  lande,  to 
overthrowe  or  make  havocke  of  all  whatsoever  a  man  will 
destroye. 

A  meanes  to  better  the  use  ofsmall  artillery,  moste 
serviceable. 

To  make  that  smalle  shotte  shail  doe  greater  execution 
then  the  shotte  that  hath  hetherto  bynne  know  ne ;  yet  where 
1000  are  nowe  shotte,  and  not  10  men  fall,  it  will  appeare, 
by  good  demonstration  and  experience,  that  10  shotte  of  1000 
shall  hardly  misse,  good  orders  beinge  observed. 

A  newe  invented  targett  ofproofe. 

A  targett  of  proofe,  with  his  rest  and  loope  hole,  whereby 
men  are  notably  defended  and  encouraged  to  the  attemptinge 
of  manye  greate  matters  in  service.  Tenne  of  theis  targettes 
are  suflficiente  to  defende  an  hundred  shotte,  as  if  they  were 
behinde  a  walle. 


I 
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A  rare  invention. 

A  muskett  or  calyver,  Avith  dyvers  strange  and  forcible 
shotte,  Avhich  no  armor  will  holde  out,  at  three  quarters  of  a 
mile  or  more ;  and  Avill  also  become  a  most  forcible  weapon 
in  the  hande,  as  good  as  a  pollox,  and^  with  a  teice,  become 
a  perfitt  shotte  agayne. 

An  armed  pike  moste  forcible. 

An  arme  pike  which  a  weake  man  maye  use  or  handle 
very  reddily  -svith  such  force  as  a  man  will  not  thincke,  and 
the  same  pike  will  also  become  a  very  good  shotte  at  all 
tymes.  But  when  they  come  to  the  very  pushe  they  be 
most  terrible,  bothe  the  shotte  and  the  weapon. 

An  engyne  ofnotahle  defencefor  the  safegard  ofmen^  lyves. 

A  cariage  in  manner  of  a  walle  or  curteyne  to  defende  men 
from  shotte  in  approchinge  any  sconse  or  other  force,  and  wil 
be  transformed  into  as  many  severall  shapes  of  fortification  as 
men  will ;  and  also  be  as  tentes  or  lodginges  drye  above  heade, 
and  from  the  grounde,  and  also  very  otfensyve,  and  of  greate 
fury ;  whereof  1  wishe  your  excellente  Majestie  were  furnished, 
but  as  secrette  as  I  could  keepe  them  in  myne  owne  harte 
for  some  greate  daye  of  senice. 

A  speciall  peece  of  service. 

A  meanes  whereby  our  plowe-horses,  carte  jades,  and 
hackneys,  maye  be  made  to  doe  greater  service  in  our  owne 
countrey,  then  the  launces,  or  argulaters,  or  any  horsemen  of 
other  nations,  can  possibly  be  able  to  doe  in  their  ordinary 
services. 

The  rarest  engyne  that  ever  was  invented for  sea  service"^. 

A  vessell  in  manner  of  a  galley  or  galhotte  to  passe  upon 
the  seas  and  ryvers  without  oars  or  sayle,  against  wynde  and 
tyde,  swifter  then  any  that  ever  hath  bynne  seene,  of  won- 
derfuU  effect  bothe  for  intelhgence,  and  many  other  admi- 
rable  exploytes,  almoste  beyonde  the  expectation  of  man. 


*  See  Rara  Mathematica,  p.  87.  William  Boume  mentions  a  similar  invention 
of  his  in  the  Inventiom  or  Devises  (Lond.  1578, 4to).  How  well  does  this  meagre 
description  suit  the  modern  steam-boat !  I  may  mention  hcre  that  the  invention  of 
paddle-wheels  is  ascrihed  to  him  hy  some  writers,  and  he  appears  to  consider  them 
asa  new  invention  ;  but  there  is  a  drawing  of  a  boat  with  paddle-wliecls,  precisely 
similar  to  our  inodern  steam-vessels,  in  MS.  llarl.  3281,  fol.  4,3,  v°,  wTitten  in  Italy 
in  the  fifteenth  ccntury.    See  also  the  flf.  43,  r",  51,  v",  and  57,  r",  of  the  same  MS. 
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Mattcrs  to  bc  prviiarcd  and  had  in  reddynes. 

Calil^ashcs,  caces,  hollowc  tronckes,  and  other  instrumentes, 
of  snialle  chardf^e  and  greatc  cffecte  for  the  scrvices  of  your 
Majestic  and  countrcy  niany  wayes,  which  have  bynne 
niorc  chardj^cablc  to  me,  then  they  would  be  to  your  Ma- 
jcstic,  if  fjotxl  ordiT  niif^htc  bc  takcn  thcrcin.  For  some 
workcmcn  Iiave  takcn  my  money,  and  havc  spoilcd  my  mo- 
(U'llcs  aiul  dcviscs,  and  I  could  ncver  fi;cttc  my  moncy,  thc 
in<^ions,  nor  yct  my  modcUcs  ai;aync,  and  thc  dcviscs  in  some 
sorte  made  publi(iue,  which  1  vvoulde  have  kej)te  secrette. 
But  if  it  plcascd  God  to  j)ut  into  your  royall  harte,  bothe  for 
his  owne  gloric,  thc  gloric  of  your  cxccUcnt  Majestic,  and 
your  valiant  nation  and  subjcctcs,  to  ercctc  somc  acadcmy, 
or  j)Iarc  of  studdy  aiul  j)racticc,  for  ingcnious,  j)ollitiquc  aiul 
lcarncd  mcn,  aud  aj)tc  artificcrs,  as  in  a  corj^oration  or  bodic 
j)olHti(jue,  maintayncd  j)artly  by  your  Majcstie  and  j)artly  by 
your  nobillitic,  your  clcrgie,  and  your  comons,  for  theis  moste 
noblc  ctfcctcs.  And  whcrcas  many  corj)orations,  socictics  of 
artcs,  facultics,  and  mistcrics,  havc  bynnc  crcctcd,  foundcd, 
and  franchiscd,  with  many  honorablc  guiftcs,  libcrtics,  and 
frccdomcs,  by  your  Majcstics  moste  worthy  j)rogenitors,  but 
nevcr  any  comj)arablc  to  this,  in  gloric  to  your  Majcstie 
and  the  safetie  and  comforte  of  your  countrey  and  j)eoj)lc, 
which  every  vcrtuous  and  good  mynded  man  would  willingly 
furthcr  and  maintayne  for  thcir  owne  good  and  safctie,  and 
to  thc  j)crj)ctuall  glorie  of  your  Majcstic,  and  your  feirce 
j)coj)lc,  and  valiantc  nation,  that  ingcnious  pollicies  mighte 
throughly  joyne  with  strcngth  and  valiant  hartes  of  men. 
The  which  I  referre  toyour  Majcsties  moste  deepe  considera- 
tion,  for  the  service  of  my  countrey,  holdinge  mysclfe  here- 
by  fuUy  cvery  waye  dischardgcd  in  (lutic  bothe  towardcs  your 
Majcstie  and  my  countrcy. 

Your  Majesties  moste  loyall  subjecte, 
and  faithfuU  servant, 

Raphe  Rabbabds*. 

*  The  writer  has  annexed  the  following  note  addressed  to  Lord  Burghley :— 
"  At  your  Hoiiors  pleasure  and  leisure  I  shall  so  satisfie  your  Lordship,  that 

you  shall  not  doubte  of  the  performance  of  them,  which  noue  shall  knowe  but  her 

Majestie  and  your  Honor." 
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DR.  JOHN  DEE  TO  LORD  BURGHLEY*. 

[MS.  Lansd.  Ko.  19.  Art.  38.  Orig.] 
Right  honorable  and  niy  singuler  good  Lord, — Whereas  of 
late  your  honor  very  favorably  used  me,  considering  your 
mervailous  skantnes  of  leysor  from  very  ^vaighty  matters  and 
publick  :  I  am  now,  therefore,  most  humbly  to  render  thanks 
to  your  honor.  Sins  which  tvme  I  have  som  whole  daves 
attended  at  London,  hoping  for  your  lordship  comming 
thither.  And  on  fryday  last,  perceyving  your  honor  to  be 
ahnost  in  a  redines  to  ride  toward  the  court,  ere  I  could  get 
to  London  (after  I  hard  of  your  lordship  certayn  being  there) 
I  than  thowght  the  season  to  be  very  unfeete  for  my  purpose. 
Therfore  finding  your  Lordship,  at  all  tymes  of  usuall  access 
for  suters,  so  fraught  m  ith  matters  of  more  impoitance  than 
any  of  myne  canjustly  be  deemed,  I  thowght  good  (withyour 
lordships  leave  and  favor)  thus  by  writing  to  enjoye  one 
howre  of  your  lordships  leisour  (best  known  to  your  Lord- 
ship  onely,  whan  that  is)  to  vew  the  pattern  of  som  part  of  my 
symple  sute :  which  hertofore  I  w  old  gladly  have  opened 
unto  your  honor  by  w^ord  of  mowth ;  and  that  is  this.  So 
much  of  my  intent  and  studious  doings  is  well  known  unto 
your  honor,  and  the  most  part  of  all  universities  in  Christen- 
dome  (and  farder) ;  that  for  this  xx.  yeres  last  past,  and 
longer,  it  may  be  very  truely  avowched  that  I  have  had  a 
mervailous  zeale,  taken  very  greate  care,  endured  great  tra- 
vayle  and  toyle,  both  of  mynde  and  body,  and  spent  very 
many  hundred  powndes,  onely  for  the  attayning  some  good 
and  certayn  knowledg  in  the  best  and  rarest  matters  mathe- 
maticall  and  philosophicalL  How  httle  or  much  therin  the 
aeternall  God  hath  imparted  to  me  (for  my  talent)  He  onely 
best  knoweth.  But  certaynly  by  due  conference  w  ith  all  that 
ever  I  yet  met  with  in  Europe,  the  pore  Enghsh  Bryttains 
(II  favorito,  di  vostra  Excellentia)  hath  carried  the  bell  away. 
God  Almighty  have  the  glory  !  The  same  zeale  remayneth 
(yea,  rather,  greater  is  grown).  But  the  habihty,  for  chargis, 
is  far  lesser ;  and  that  somwhat  occasioned  the  sooner,  throwgh 
my  frank  deahng  for  j)rocuring  and  purchasing  speady  meanes 
of  good  knowledg.     Which  also  I  did  uppon  no  small  hope 

*  This  lctter  has  been  partly  printed  by  Strjpe,  inhis  Annalsofthe  Rcfonnation, 
vol.  ii.  App.  xlv.  The  conchision  of  it  is  a  striking  exain])le  of  the  httle  attention  that 
was  paid  to  the  preservation  of  ancient  records;  it  is  known,  from  Dr.  Dee's  well- 
knowii  nieinoriai  achlressed  to  Ehzal)eth  on  the  snhject,  that  a  MS.  of  Cicero  "  De 
Rc|iul)lica"  was  even  us  late  as  the  sixtccnth  century  prcserved  in  tlie  lihraiT  of  Can- 
tcihuvv  cathcdral. 
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that  soni  ncdcfull  sujjportail  woldc  be  for  me  (In  dne  t)'me) 
devysed  :  eyther  throwfrh  the  meer  and  <;racious  good  favour 
that  I  was  perswaded  the  Q.  most  excellent  Majesty  did 
bcare  unto  me,  or  cls  throw<i;h  the  procin"ement  of  some  of 
the  rifrht  honorablc  cownsayh)urs,  which  both  right  wcli 
kncw,  by  liow  hard  (U'ahng  my  fathcr  Kohmd  Dce  (scrvant 
to  hcr  Majcsties  fathcr  thc  niost  rcnowncd  and  triumphant 
King  of  onr  agc)  was  disablcd  for  lcaving  nnto  me  duc  mayn- 
tcnance :  and  also  sutficiently  understode  of  sundry  sutes  in 
mv  bchalf  motioned,  for  some  ayde  toward  the  atcheving  of 
some  of  my  honcst  intcnts.  Of  which  sutes  no  one  (hither- 
to)  hath  takcu  the  wishcd  for  succcss,  for  any  my  behofe. 
Nay,  in  thc  mcan  tyme  of  some  my  travaylcs  bcyond  the  scas, 
unlcast  your  honor  had  put  to  your  liclping  hand,  I  had 
byn  defcated  of  that  httle  exhibition,  which  1  enjoye;  being 
but  borrowed  a  w  hile,  by  sjjcciall  priviledge  and  favor  extra- 
ordinary.  And  that  unwilhngly  un  my  part,  if  I  could  other 
waycs  havc  had  thc  sujjply  thcrof  in  hkc  yerely  value,  which 
(as  God  knowcth)  tindcth  not  mc,  and  my  pore  familie,  ne- 
ccssary  mcat,  drink,  and  fcwcl,  for  a  frugall  and  philosophi- 
call  dyet.  But  if  1  may  (uith  your  Lordships  favor)  speak 
as  I  think,  unfaynedly  :  vnileastyour  honor  had  supposed  that 
I  liad  odly  committcd  the  care  for  my  necessary  mayntenance 
unto  some  other  noble  cownsaylour  than  yourself :  veryly  I 
judgc,  that,  long  cre  this,  your  honor  would  have  made  me 
to  have  tastcd  of  that  mcrvaylously  famous  your  honorable 
constant  aud  lucky  favour  and  benedicite  of  the  Court 
Royall ;  whercby,  may  have  bin  and  ave  made  liable  to  dis- 
pend  of  their  owne  yerely,  thre,  fowre,  five,  &c.  of  hundred 
pownds.  To  compare  with  any  of  them  in  desert  publik  or 
lerning,  I  neythcr  dare,  nor  justly  can.  But  in  zeale  to  the 
bcst  lerning  and  knowledg,  and  in  incredible  toyle  of  body 
and  mynde,  very  many  yeres  thcrfore  onely  endured :  I  know 
most  assuredly  that  this  land  never  bred  any  man,  whose  ac- 
cownt  therin  can  evidently  be  proved  greater  than  myne.  I 
trust  that  this  my  simple  speche,  uttered  in  the  record  of  my 
conscience,  and  with  a  sincere  estimate  both  of  myne  and  my 
predecessors  doings,  will  not  seme  to  your  wisdome  arro- 
gantly  vaunted ;  onely  God  can  make  the  persw  asion  of  the 
truth  hereof  to  settle  into  the  bottora  of  your  lordships  hart. 
And  fearing  to  ofFend  your  honor  any  way,  eyther  with  rude 
homelyness,  or  with  superfluitie  of  wordes,  1  will  cut  of  all 
such  digressions  ;  and  committing  myself,  and  my  honest 
purposes,  wholy  to  your  Lordships  protection  and  direction 
henceforward,  I  beseche  your  honor  to  accept  my  faithfull 
good   meaning   toward    your    Lordship,    which,    dayly   and 
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howerly,  will  (by  God's  grace)  appeare  unto  your  Jordship 
more  and  more  abundantly.  Returning  no\v,  therefore,  to 
the  matter  wherof  I  last  (by  mowth)  spake  unto  your  honor, 
and  which,  also,  was  the  hist  principall  point  of  my  spedy  letter 
than  deUvered  to  your  Lordship, — As  concerning  thresor  hid. 
First,  it  may  pleas  your  lordship  to  consider  this  clause 
truely  by  me  noted  out  of  Theseus  Ambiosius,  fol.  206,  b. 
In  copiosa  illa  Antonii  de  Fantis  Tarvisini  librorum  multitu- 
dine,  maynum  sane  volumen  repertumfuit,  in  quo  abdita  quam 
plurima,  et  satis  abunde  curiosa,  tam  ad  philosophiam,  medi- 
cinam,  et  herbarum  notionem,  quam  etiam  ad  asirologiam,geo- 
mantiam,  et  magiam,  pertinentia  continebantur.  Et  in  ejus 
pr(Bcipua  quadam  parte  tractabatur  de  thesauris  per  totum 
fere  orbem  reconditis  atque  latentibus,  quorum  admodum  clara 
atque  specifica  notio  haberi  poterat,  &,-c.  Secondly  out  of 
Henricus  Leicestrensis  (I  suppose)  it  is  noted,  in  the  sum- 
mary  of  EngHsh  chronicles,  anno  1344,  of  a  Sarazin  comming 
than  to  Erle  Warren,  as  concerning  a  great  threasor  hid  in 
his  grownd,  in  the  Marches  of  Wales,  and  of  the  good  suc- 
cess  therof.  Thirdly  (for  this  xx.  yeres  space)  I  have  had 
sundry  such  matters  detected  unto  me,  in  sundry  lands. 
Fowrthly,  of  late,  I  have  byn  sued  unto  by  di\  erse  sorts  of 
people,  of  which,  some  by  vehement  iterated  dreames,  some 
by  vision,  as  they  have  thowght,  other,  by  speche  forced  to 
their  imagination  by  night,  have  byn  informed  of  certayn 
places  where  threasor  doth  lye  hid;  w^hich  all,  for  feare  of 
kepars,  as  the  phrase  commonly  nameth  them,  or  for  mistrust 
of  truth  in  the  jilaces  assigned,  and  some  for  some  other 
causes,  have  forborn  to  deale  farder,  unleast  I  shold  corrage 
them,  or  cownsaile  them,  how  to  procede.  Wherein  I  have 
allways  byn  contented  to  heare  the  histories,  fantasies,  or  il- 
lusions  to  me  reported,  but  never  entermeddled  according  to 
the  desire  of  such.  Hereof  might  grow  many  articles  of 
question  and  controversie  among  the  common  lerned ;  and 
skruple  among  the  theologians  :  which  all  I  cut  of  from  this 
place,  ready  to  answer  onely  your  Lordship  most  largely,  in 
termes  of  godly  philosophie,  whan  opportunitie  shall  serve : 
making  small  accownt  of  vulgar  opinions  in  matter  of  so  rare 
knowledg:  but  making  allways  my  chief  reckening  to  do  no- 
thijig  but  that  which  may  stand  with  the  profession  of  a  true 
Christian,  and  of  a  faithfull  subject.  But,  if,  (besides  all 
bokes,  dreames,  visions,  reports  and  virgula  divina)  by  any 
other  naturall  meanes  and  hkely  demonstrations  of  sympathia 
and  antipathia  rerum,  or  by  attraction  and  repulsion,  the  places 
may  be  discryed  or  discovered,  where  gokl,  silver,  or  better 
matter,  doth  lye  hid,  witliin  a  certayne  (hstance  :  how  great  a 
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conimodity  sluild  it  hc  Inr  tlu'  (^ucncns  Mjijcstic,  and  thc  com- 
mon  wciilc  oftliis  Kinfrdomc,  hy  such  a  sccret,  notonely  threa- 
sor  hid  may  hc  dcciphercd  in  precise  place :  but,  also,  it  may 
bc  discloscd  whcrc,  in  this  hmd,  any  niyncs,  vayncs,  or  o^vrc 
ot"  •rokl  or  sihcr  bc  naturally  j)huitcd.  And  hcre  (by  the  way) 
1  nuist  notc  unto  your  Lordsliip  the  namc  and  argument  of 
one  stran<^e  boke,  which,  iu  okl  tyme,  was  in  tliis  hind, — Pan- 
nrLFiius  DE  MEATiius  TEUR.E  :  qui  cinictas  venas,  mcutus, 
atqueaditussnhterraneos,conflexiones,  spccus,antra  et  interiora 
latibula,  caveruulasque  terrarum,  porositatcs,  profunditates, 
concavitatesfjue  totius  stecu/i  luuterialis,  et  auibilus  subtus  ter- 
ruui  euuincrut  siuijillatiui.  So  that  by  this  and  the  former 
hokc  it  may  appcarc  w  hat  mauncr  of  philosophers  and  ma- 
thcmaticiens  have  bin  iu  tymes  past.  Conclusioually  than, 
in  rcspcct  of  all  the  premisses,  oue  part  of  my  present  sute 
unto  your  honor  is  that,  by  your  k)rdships  wisdome,  the 
Quccns  Majcstic  may  bc  induced  to  thiuk  somwhat  favorably 
(as  vcry  many  otlicr,  noble  aud  lcrncd,  of  forrayn  lands  do) 
of  my  great  travailes,  paticnce,  constancy,  costs,  and  credit, 
in  matters  philosophicall  and  mathcmaticall :  and  thcrcuppon, 
in  the  cude  of  my  carefuU  race,  to  let  some  token  of  her  Ma- 
jcstics  royall  good  atfection  procede  toward  me,  whome,  your 
lordship  knowcth  (or  may  know)  that  emperors,  kings, 
princes,  dukes,  marchises,  crles,  barons,  and  other  many 
nien,  of  great  powre  and  magnificent  courragc,  have  sued 
unto  (in  my  tyme)  to  enjoye  my  simj)le  talent,  in  their  ser- 
vice  or  comj)any :  to  Avhome  all,  I  ever  have  given  answer 
(as  ray  duety  was,  and  my  stomach  served  me  therto)  for  the 
honor  of  my  naturall  and  drad  soveraigne  (for  that  tyme) 
hcre  raigning.  Your  honor  knowcth  that  thresor  irouve  is 
a  vcry  casuall  thing :  and  of  w  hicli,  althowgh  the  prerogative 
of  the  Q.  Majcstie  do  cntitle  to  hcr  a  projjrictie,  yct  how  sel- 
dome  her  Grace  hath  hitherto  receyved  any  commodity  ther- 
by, — it  is  to  your  honor  better  known,  than  unto  me.  But 
as  for  mines  of  gold  and  silver,  to  be  in  England  or  Ireland, 
many  have  written  and  reported  both  of  old  tyme,  and  latter: 
as  I  think,  your  honor  hath,  ere  this,  hard  abundantly  dis- 
coursed.  The  value  of  a  myne  is  a  matter  for  a  King's 
threasor ;  but  a  jjot  of  two  or  three  hundred  pownds,  &c., 
hid  in  the  grownd,  wall,  or  tree,  is  but  the  price  of  a  good 
boke  or  instrument  for  perspective,  astronomy,  or  som  feat 
of  imjDortance.  xVnd  truely  vulgar,  obscure  persons,  as  ho- 
siers  and  tanners,  can  (by  colour  of  seking  assays  of  metalls, 
for  the  say  master)  enjoye  hberty  to  content  their  fantasies 
to  dig  after  dremish  demonstrations  of  places,  &c.  May  not 
I,  than  (in  respect  of  all  the  formir  allegations  of  my  pains, 
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cost,  and  crcdit:,  in  matters  pliilosophicall  and  mathematicall) 
yf  no  better  or  easyer  way  to  serve  my  turn  -vvill  fall  to  niy 
lot  from  her  Majesties  hands  ;  may  not  I  than  (I  say)  be 
thowg-ht  to  meane  and  intend  good  service  tovvard  the  Q. 
Majestie  and  this  realme,  if  I  Avill  do  the  best  I  can  at  my 
own  costis  and  chargis,  to  discover,  and  deliver  true  profe  of 
a  myne,  vayn,  or  owre  of  gold,  or  silver,  in  some  one  place 
of  her  graces  kingdoms  and  dominions,  to  her  graces  onely 
use ;  in  respect,  I  mean,  of  any  my  demaund  or  part  to  be 
had  therof.  But  uppon  this  comfortable  consideration,  that 
her  Majesty  do  frely  give  unto  me,  by  good  warranty  and 
assurance  of  her  letters-patents,  her  right  and  propriety  to 
all  thresor  irouve,  and  such  things  commodious,  as  (under 
that  name  and  meaning  comprised)  by  digging  or  search  any 
where,  in  her  graces  kingdomes  and  dominions,  I,  or  my  as- 
signes  shall  come  to,  or  finde :  and  with  all  good  warranty 
(for  my  indemnity)  agayn  all  laws  and  persons,  to  make  serch 
by  digging,  or  otherwise.  And  this  to  dure  the  ternie  of  my 
life.  And  in  token  of  my  hart  fully  bent  to  shew  myself 
thankfull  to  your  lordship  for  compasing  eyther  of  these  two 
Avayes  :  (I  mean  eyther  an  easyer  means  of  provision,  for  two 
hundred  pownds,  yerely,  during  my  life  :  or  this  casual  marts 
of  paynfull  search)  ;  before  God,  1  promise  unto  your  lord- 
ship  (or  will  by  oth  uppon  the  Evangehsts  be  bownde)  of  all 
thresor  trouve  (commyng  to  my  hands)  to  impart  unto  your 
lordship,  or  your  assignes,  the  one  half,  during  my  hfe. 
Moreover  your  Lordship  may  be  most  assured  that  any  no- 
table  benetit  (throwgh  your  L.  meanes)  bestowed  uppon  me 
now  in  the  very  pynch  and  opportunytie,  shall  not,  ne  yet 
can,  be  hid  under  a  bushell :  but  is  Uke  with  your  L.  famous 
renown,  very  far  immortally  to  be  blazed,  The  third  and 
last  principall  point  of  this  my  present  sute  to  your  L.,  is  for 
your  L.  hand  to  a  letter  directed  to  Mr.  Harly,  keper  of  the 
records  of  Wigmor  castell,  or  to  whome,  in  this  case,  it  doth 
aj)pertayn.  For  that,  at  my  late  being  there,  I  espied  an 
heap  of  old  papers  and  parchments,  obhgations,  acquittances, 
accownts,  &c.  (in  tyme  past  belonging  to  the  abbay  of  Wig- 
mor)  and  there  to  lye  rotting,  s])oylcd,  and  tossed,  in  an  old 
decayed  chappell,  not  committed  to  any  man's  speciall  charge: 
but  thre  quarters  of  them  I  understand  to  have  byn  taken 
away  by  diverse  (eyther  taylors,  or  others,  in  tymes  past). 
Now  my  fantasie  is  that,  in  sorn  of  them,  will  be  some  men- 
tion  made  of  noblemcn  and  gentlemen  of  those  dayes,  where- 
by  (eyther  for  chronicle  or  pedigree)  som  good  matter  may  be 
coUected  out  of  them  by  me  (at  my  leysor)  by  the  way  of  a 
recreation.     And  whatsoever  I  shall  finde  in  them,  eyther  of 
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yoiir  L.  anccstors  (in  dircct  linc,  braunclic,  collatcrall,  or 
match)  whcrin  I  am  not  uttcrly  ignorant :  cythcr  of  any  other 
mattcr  worthy  your  hirdships  knowk-dg;  I  ^vill  makc  true 
rcport,  and  (U'livcr  thc  samc  to  your  L.  onhnng ;  but  cls  thcy 
ar  to  uiiclcnly  (som  of  tlicm)  for  your  L.  cycs  to  behokl. 
Thus,  in  thc  i^crswacUul  sccurity  of  your  L.  favorabk  intcr- 
jirctinr;;  of  all  thc  prcmisscs,  I  cn(k  this  Um^  k>ttcr,  bcsecch- 
iuf^  thc  bksscd  Trinity  that  this  florishing  kingdome  may 
long  cnjoye  the  great  taknt  committcd  to  your  L.  (from 
abovc)  an(K  on  yotu*  L.  IxhaU',  mostc  wisely  employed  to  the 
uckh  and  tran(|irdityc  of  this  kingdome. 
This  3  of  Octobcr,  1574. 

Your  L.  most  bowndcn, 

JOIIN  DEE. 
To  tJw  rifjht  hunorahle  and  my  singulnr 

(/00(1  lord  and  patron,  tlie  L.  Buryli- 

lcij,  Lord  ll'i(jh  Threusorer  of  Eugland. 


IIUMPIIREY  COLE  TO  LORD  BURGHLEY. 

[MS.  Lansd.  No.  26,  Art.  22.  Orig.] 

4th  Decerabcr,  1578. 
Rijrhte  Ilonourabk, — Wlicrcas  Mr.  Edvvarck  Dyer  pre- 
scntcd  to  yoin"  honour  a  pcecc  of  grcene  owre  whicli  he  had 
of  me,  yt  was  your  honour^s  pleasure  that  I  should  make 
serchc  for  it  at  my  goingc  into  the  northc,  which  I  accom- 
plished  according  to  your  honnour^s  appointemcntc,  and  have 
brought  somc  of  it  w  ith  mc  from  the  place  wherc  it  was  got- 
ten ;  the  whiche  I  woulde  have  presented  to  your  honnour 
longe  before  this  tyme,  but  for  that  I  dwcll  in  Lohdon,  I 
durst  not  presume  to  corae  to  the  courte  unto  you.  Where- 
fore  I  have  nowe  sente  the  same  unto  your  honnours  by  Mr. 
Waker,  one  of  your  gentk'raen,  certeficnge  your  honnour 
that  it  w^as  foundc  in  the  digging  of  a  quarry  in  the  grounde 
of  Mr.  Robert  Bowes  of  Aske  in  the  Countie  of  Richemonde, 
soe  neere  unto  his  house  there  (upon  the  which  he  is  nowe 
bestowinge  greate  coste  in  buildinges)  that  iii  the  digging 
for  the  same  owre  his  howse  may  be  undermined.  Howbeit 
there  be  other  places  thereaboute  wherein  the  same  owTe,  or 
the  Hke,  in  good  pkntie  might  be  serched  and  founde ;  for 
there  was  pkntie  of  it  in  that  place  where  I  had  this,  but  I 
])erceave  the  said  gentkman  dare  not  digge  for  it,  for  that  he 
leareth  thereby  to  undermyne  and  hurte  the  foundacion  of 
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his  sald  house,  and  it  appearelh  that  in  old  tyme  there  hathc 
bene  within  a  quarter  of"  a  mile  of  the  same  place  jrreate 
wooi-kinge,  but  noe  man  to  this  daye  knoweth  to  what  pur- 
pose.  Onelie  this  I  heare,  that  there  was  an  olde  recorde 
found  mencioninge  that  those  hilles  thereaboutes  were  called 
riche  mounts  or  divites  montes,  whereof  the  towne  of  Rich- 
mont  took  the  name  and  was  called  Richmounts.  And  thus 
I  am  bolde  to  declare  the  reporte  thereof  to  your  honnour,  as 
yt  was  tolde  unto  me ;  and  I  doubte  not  to  discover  manie 
profitable  thinges  bothe  there  and  in  other  places  in  that 
countrey,  if  I  had  occasion  to  remaine  thereaboute.  And  if 
it  please  your  honnour  to  use  my  service  in  this  or  anie  other 
thino^es  according  to  my  skill,  I  am  at  youre  honnors  co- 
maundemente,  havinge  founde  you  my  good  lord  at  all 
times.  For  by  your  good  meanes  I  was  placed  in  the  tower 
to  serve  the  Quene  in  the  mynte  to  doe  the  servyces  perteyn- 
inge  to  the  mill,  that,  when  Eloy  the  ffrenchman  shoulde  be 
taken  therefrom  by  death  or  otherwise,  I  should  enjoye  the 
same.  And  towarde  my  staie  of  livinge  till  that  office  shoulde 
fall,  there  was  alowed  unto  me  the  ffee  of  the  sincker  of  the 
stampes,  being  £20  by  yere ;  and  he  that  nowe  exerciseth 
that  place  hath  not  other  thing  to  live  on  but  the  half  of  my 
ffee.  And  nowe  he  refuseth  to  serve  in  it  anie  longer,  where- 
fore  I  humbhe  besech  your  honour  to  continewe  my  good 
lorde,  that  I  maye  be  established  in  that  house,  office  and 
fFee,  which  the  said  Eloy  had,  which  I  have  staied  for  theis 
xx*'^.  yeres,  and  thereby  spente  the  best  of  my  tyme  to  my 
greate  hindraunce,  lackinge  sufficiente  maintenaunce  for  me 
and  my  family.  Albeit  that  1  hoped,  by  the  service  whiche  I 
have  donne  and  can  doe,  both  in  this  respecte  and  in  manie 
other  thinges,  if  I  were  called  thereto,  to  have  obteigned  some 
suche  prefermente  before  this  time,  as  that  I  should  not  nowe 
have  bene  destitute  of  Hvinge  in  this  my  olde  age.  And  thus 
remayninge  alwaies  readie  to  serve  the  Quenes  Majesty,  and 
to  die  in  hir  service,  I  praie  God  that  hir  noble  highnes  maie 
have  a  longe  hef,  that  I  and  manie  other  maie  sen'e  hir  manie 
yeres,  and  that  your  honnours  health  and  prosperous  estate 
maye  longe  contynewe. 

From  London  this  iiij.th  of  December,  1578. 

Your  honor^s  moste  humble  supphante, 
HUMFREY  COLE*. 
To  the  right  honnourable  and  his  singuler 

good  Lorde  the  L.  Barghley,  Lorde 

Highe  Treasorer  of  England. 

*  Ilumphrey  Cole  was  the  raost  distingiiished  mechanist  in  England  at  this  pe- 
riod.     Gabricl  Ilarvev  in  a  MS.  note  on  the  niargin  of  a  copy  of  Dlagrave'»  Afa- 

c  2 
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D\{.  JOIIN  DEE  TO  CIIARLES  JACKMAN  AND 
ARTIiUU  PETT. 

[MS.  Lansd.  No.  122,  Art.  5.  Orig.] 

Instntctions  for  the  two  masters,  Churles  Jackman  and  Arthiir 
Pett,  (/cvcn  (ind  dchjrircd  to  thcni,  at  thc  Conrt  day  holden 
at  thc  Mosrhovti  honsc,  thc  l^ih  of  Maij,  anno  IdHi),  with 
which  instrnctions  a  nc^n  charte  [madc  l)y  hand)  iras  gevcn 
allso  to  cchc  ofthc  sayd  two  Masters,  exprcssiny  their  Cathay 
voyafje  more  exaciUj  ihen  any  otlicr  yet  ptibHshcd. 

In  thc  iiamc  ot"  Jesus  ! 
Yf  \vc  rcckcn  tVoin   Warcllioiise  to   Colfroyeve   Iland  400 
myles,  tbr  alhnost  20  degices  ditlerence,  only  of  h)ngitude, 
very  nere  east  and  Mcst,  and  ahowt  thc  hititudc  of  70|. 

And  from  Colgoyeve  to  Vaygatz  200  myles,  for  10  degrees 
ditierence  (only  in  lonjritude)  at  70  degrees  of  latitude  allso. 

And  from  Vayfratz  to  the  j)romontory  Tabin,  being  fiO  de- 
grecs  diticrcnt  in  hingitude ;  (tlie  \vholc  course  or  shortest 
distance  betwcnc  whicii  two  is  allso  cast  and  west,  in  the  la- 
titude  Hkcwisc  of  7^))  fire  1200  nnles.  Then  is  smnma  totalis 
from  AVardhousc  to  Tabin,  GO(y  leages  or  1800  myles  Erig- 
lish. 

Thcrefore  allowing  in  a  discovery  voyage,  for  one  day  with 
an  other,  but  50  mylcs  Enghsh  ;  yt  is  evidcnt  that  from 
VVardhouse  to  Tabin.  thc  coursc  may  be  sayled  easily  in  36 
daycs.  But  by  (jod's  hclp,  it  may  be  fynisshed  in  much 
shorter  tyme :  both  by  help  of  wynde  prosperous,  and  lyght 
continuail  for  the  tyme  recpiisite  thereto. 

When  you  are  past  Tabin,  or  come  to  the  longitude  of  142 
(as  your  charte  shcweth)  or  2,  ;i,  4,  or  5  dcgrees  farder 
easterly,  it  is  probable  that  you  shall  fynde  the  lande  on  your 
right  hand,  running  much  sowthcrly  and  eastward,  in  which 
course  you  are  Hke  either  to  fall  into  the  mowth  of  the  famous 
ry ver  Oechardes,  or  some  other :  which  (yet)  I  conjecture,  to 
pas  by  the  renowned  City  of  Cambaha :  and  that  mouth  to 
be  in  the  latitude  abowt  50  or  52  degrees,  and  within  300  or 
400  myles  of  Cambalu,  ytself  being  in  latitude  abowt  45  de- 

thematicalJewel  in  the  British  Museum,  mentions  "  old  Humphrie  Cole"  as  a 
"  niathematical  mechanician"  ;  and  he  a])phes  the  same  term  to  him  in  his  work 
cntitled  Pierces  Supereroi/atirm,  4to.  Loud.  1593,  p.  190.  William  Bourne  also, 
iu  his  Incmtions  or  Devises,  Lond.  1578,  p.  17,  makes  honourable  mention  of  him 
as  an  iuventor.  A  mathcmatical-instrument-maker  of  the  same  name,  living 
"  neere  uuto  the  North  dore ''  of  St.  Paiil's,  is  mentioned  by  Worsop  in  bis  work 
ciititled  Discoverie  qf  sundrie  errors  an<l  fnults  daily  committed  Jty  Lande-meaters, 
4t(),  Lond.  1582  ;  but  I  am  uncertain  Asbether  tbis  latter  notice  refers  to  tbe  same 
person. 
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grees  sowtherly  of  the  said  river  moAvth  :  or  els,  that  you 
shall  trend  about  the  very  northen  and  most  easterly  poynt 
ot"  all  Asia,  passing  by  the  province  Ania,  and  then  in  the  la- 
titude  of  46,  keping  still  the  land  in  vewe  on  your  right  hand 
(as  nere  as  you  may  with  safety)  you  may  enter  into  Quinsay 
haven,  being  the  chief  city  in  the  northen  China,  as  I  terme 
yt,  for  distinction  sake,  from  the  other  better  known. 

And  in,  or  about  eyther,  or  both  of  these  two  warme  ])laces, 
you  may  (to  great  good  purpose)  be  occupyed  the  whole 
wynter  afler  your  arj^vall  in  those  quarters  :  as,  sometyme  by 
sea,  sometyme  in  notable  fresh  ryvers,  sometymes  in  discrete 
vew,  and  noting  down  the  situation  of  cities  within  land,  &c.: 
and  ever  assaying  to  come  by  some  chartes,  or  maps,  of  the 
cuntry,  made  and  printed  in  Cathay  or  China;  and  by  some 
of  their  bookes  likewise,  for  language,  &c. 

You  may  have  opportunity  allso  to  sayle  over  to  Japan 
Iland,  where  you  shall  fynde  Christen  men,  Jesuites  of  many 
cuntries  of  Christendom,  and  perhaps  some  EngHshemen  ; 
at  whose  hands  you  may  have  great  instruction  and  advise 
for  our  alfayres  in  hand.  God  be  favorable  to  these  attempts, 
greatly  tending  to  his  glory,  and  the  great  honour  of  this 
kingdome !     Amen*. 

Anno  1580.  A.  Maij.  15. 

By  me  Joiin  Dee. 


STEPHEN  POWLE  TO  MR.  WEST. 

[MS.  Lansd.  No.  100.  Art.  19.] 

TJte  coppie  of  my  letter  to  Mr.  IFest  whearin  is  the  tower 

and  fabricke  of  the  horolo(je  in  Strasbourg  described. 

Right  worshipfull  Sir,  and  my  moste  especiall  good  frend ; 
Whereas  it  j)leased  you  in  your  letter  dated  the  8.  of  No- 
vember,  moste  courteously  to  requcst  that  of  me  which  your 
manifowld  dcsertcsof  right  might  have  commaundcd,  I  have 
endcavored,  accordinge  to  the  utmoste  of  my  power,  wliich 
doth  shewe  the  smalnes  of  my  skill,  to  satishe  your  request 
therein,  and  have  noted  the  ])articular  poinctes  of  the  tower 
and  clocke  of  Strasbourge ;  wherein,  because  I  finde  many 
thinges  farr  to  exceed  the  reporte,  therefore  I  feare  to  under- 
take  this  bould  cnterprice,  to  send  them  put  downe  in  wri- 
tinge.     For  as  Allexander,  which  was  the  only  monai*ch  was 

*  Among  the  Ilarleian  chartcrs,  EE.  xix.,  is  "  the  counterfet  of  Mr.  Fernando 
Sinion  liis  sea  charte,  whiclie  he  k-iit  unto  niy  niaster  al  Mortlake,  auuo  1580." 
In  thc  sauie  coUection,  EE.  xvii.,  is  Dr.  Dees  own  chart. 
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ncver  j)ourtractcd  in  tablc  but  of  Apcllcs,  never  gravcn  iu 
brassc  but  of  Lisippus,  nor  at  any  tyme  praiscd  in  assemblcs 
but  of  Ephcstion,  lcast  by  thc  unskilfuhics  of  any  other  thc 
glory  of  his  rcnounc  might  bc  cmpaircd ;  so  of  right  this 
towcr,  which  is  thc  only  wondcr  1  hcan;  of,  shoold  ncvcr  bc 
describcd  but  of  sutchc  cxcpiisit  mcn  in  ])aintingc,  carvingc 
and  spcach,  as  ^vcarc  thosc  foiTnmncd  pcrsons ;  and  mysclf 
ought  rathcr  to  be  silcnt  (beingc  ac(piaintcd  with  minc  ownc 
simpUcitic  in  that  bchalf),  thcn  by  endcavoringe  to  descril)e 
tlic  workmanshipp  di-tract  from  the  wonder  and  mcrvailc 
that  all  mcnn  havc  so  justly  thcreof  conccavcd.  But  as  thosc 
that  h:ul  thc  vcwc  of  thc  pyramidcs  in  Kgi[)t  wcarc  rather 
astonid  with  the  sight,  thcn  ablc  to  dccyphcr  those  hiddcn 
raisteries  covered  with  thc  shoe  of  hieroglificall  beastes,  and 
thcrcfore  thcy  ])rcsentcd  thc  formcs  and  modcls  thereof  only 
unto  therc  frcndcs  at  there  retoorne,toprocurc  thcrcin  also  thcr 
dclight.  Iii  likc  sortc  my  sclf,  in  bchouldingc  theise  Gcrman 
j)yramidcs  with  an  admiringe  myndc,  following  there  exam- 
j)lc,  havc  scnt  you  hccr  cnclosed  thcisc  twosheetes  of  j)a|)cr, 
which  doe  figurc  foorth,  although  obscurcly,  the  shiningc  cx- 
cellencye  of  that  thcy  rcj)rcsent ;  wishingc  there  all  that  thc 
j)aintcrs  cunninge  had  bccn  aunswcra])lc  to  thcr  curious 
rarncs,  for  thcn  your  j)leasurc  should  havc  bccn  in  every  re- 
sj)ect  equall  with  your  desyre.  But  this  want  of  his  must 
bc  suj)j)licd  with  your  judgemcnt,  which  likc  the  skilful  gco- 
metrician,  cann  by  one  smale  j)art  j)roj:)ortionably  gather  the 
whoale  boddie,  or  by  mcasuringe  only  the  shadowe  disccrne 
the  heyth  of  the  tower ;  and  like  unto  Pithagoras  that  find- 
inge  in  ludis  Olymj^jiacis  but  one  stadium,  which  contayncd 
three  hundrcd  fcct,  therbie  conccive  the  huge  monstrous 
stature  of  the  geant  Hcrculcs  the  measurcr  thereof.  But 
yeat  least  you,  by  behouldinge  thcis  dumme,  silcnt  and  mute 
pictures,  finde  more  to  amaze  your  minde,  then  to  dehght 
your  eye,  I  present  mysclf  unto  you  as  a  bashfull  trush- 
man  to  unfould  there  meaninge.  Yf  I  intcrjjrct  there  wordes 
amis  attribut  that  fault  to  my  unskilfulnes  of  thei'e  sjjccch, 
bccause  they  be  Germans  by  nature,  and  myself  am  not  jjcr- 
fectly  acquainted  with  there  tounge,  by  reason  of  the  sraalnes 
of  my  continuaunce :  1  might  also  add  this  for  a  more  juste 
excusc,  that  I  am  not  a  professour  of  there  arte,  and  there- 
fore  unfitt  to  be  an  expressour  of  there  misteries.  But  that 
which  embouldeneth  me  is  this,  that  though  I  aunswere  not 
there  worthines^  yet  I  shall  after  a  sort  observe  decorum,  in 
beinge  as  farr  of  from  presentinge  the  veary  truth  by  my 
penn,  as  the  jjainter  is  from  describinge  the  lively  vew  thereof 
by  the  draught  of  his  jjcnsell. 

The  citie  of  Strasbourge  is  caUed  in  Latin  Argentina,  for 
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the  nombcr  of  silver  mynes  which  be  founcle  in  the  contrv  of 
Alsatia,  wherein  it  is  seatecl.  The  -which,  as  it  hath  the  \valles 
fortifiecl  with  moste  artiticiall  bulwarkes  for  to  defend  them 
without  from  the  force  of  eneraies,  so  the  houses  be  adornecl 
with  moste  curious  paintings  to  delight  within  the  behoulders : 
for  the  excellencie  of  both  which  it  is  placed  emongest  the 
cheef  cities  in  theise  partes  of  Germany,  and  renounid  through 
all  Europe  for  the  workmanshipp  of  the  tower,  and  the  artiti- 
ciall  mocions,  morall  figures  and  astronomicall  instruments 
inclosed  in  the  fabricke  of  a  clocke.  The  tower  is  moste 
spoken  of  for  the  arte  in  rearinge  up  a  heape  of  so  many 
stones,  almost  contrary  to  nature,  six  hundred  foote  highe  in 
the  aire,  so  geometrically  that  it  seameth  rather  to  hange 
therein  then  lean  on  any  sure  fondation,  and  that  it  hath 
continewed  almost  this  four  hundred  yeares.  I  assure  you, 
sir,  to  behoulde  the  same,  beinge  in  the  topp  thereof,  it  seam- 
eth  to  have  threatned  ruine  ever  since  the  first  hower  it  was 
built,  passadge  lying  open  through  every  stone  thereof  to  the 
winde  and  the  weather  in  sutch  sorte  that  1  scarcely  remem- 
ber  my  beinge  on  the  heith  thereof  without  a  tremblinge  ter- 
rour,  consideringe  that  I  might  have  fallen  to  the  grownde 
every  momeiit  throwghe  the  same.  There  is  added  to  this 
rare  heith  a  mervelous  sensible  deceipt  of  the  behoulder,  for 
it  seameth  not  to  be  by  the  half  so  high,  to  take  the  vewe 
thereof  from  the  foundation.  I  attribute  this  to  the  smale 
hould  the  beames  of  the  eyes  can  have  on  the  stones  of  this 
buildinge,  beinge  everie  waie  (as  I  before  have  mencioned) 
perflatiles,  and  the  ibrce  of  the  sight  beinge  divided  into  so 
many  and  sundry  partes  (by  the  meanes  of  those  chiones  it 
lightcth  on  when  any  man  looketh  up  to  the  tower,)  is  made 
more  Vveake  and  feable,  and,  therefore,  cannot  by  reflection 
bringe  backe  to  the  eyes  the  perfect  forme  of  the  object ;  for 
the  sence  of  seinge  beinge  the  servaunt  of  the  mynde,  dooth 
represent  by  thc  eyes  (whicii  be,  as  Plato  termeth  thcm,  ad 
animam  perforatcefenestrce,)  the  trew  shape  of  that  thmge  it 
was  commaunded  to  behould,  sendinge  forthe  his  beames,  as 
baiUfs,  to  arest  the  object  to  appeare  before  reason  that  keap- 
eth  his  coort  in  man's  mynde ;  \\  hicli,  beinge  vearye  switte, 
escapeth,  ancl  is  not  attayncd  to  by  pursute ;  and  by  that 
reason,  lookinge  on  a  whirlinge  wheele,  wee  discerne  not  the 
spookes  thereof,  nor  on  birdes  flyinge  wee  see  no  fethers ; 
or  yf  the  object  be  veary  farr  of,  as  out  of  his  baihwike,  he  re- 
toorneth  non  est  inventus;  and  tlierefore  we  attaine  not  by 
sight  the  grasse  that  groweth  on  mountaines  farr  of,  nor  dis- 
cern  branches  though  w  ee  behould  the  trees ;  or  if  they  bc 


24  LETTERS  ON   SCIENTIFIC   SUnjECTS. 

l)ut  intbrmecl  by  Dthers,  thcn  they  reporte  falsly ;  antl  therc- 
Ibre  nien  belioiildinjre  the  nioone  in  the  hori/.on,  through  and 
by  the  meane  of  the  nioist  and  vapL'rous  aier,  the  eies  reporte 
to  the  minde  thc  moone  to  be  bigger  then  it  is  2  howers 
after  :  and  an  owcr  to  be  broken  in  thc  waves  that  is  whole ; 
a  penny  in  a  boule  of  water  to  be  a  grote  for  bignes:  or,  if 
theise  balhles  nieet  with  an  artifieiall  object,  then  as  witli  a 
suptill  soi)hister,  beinge  dehided,  they  crr  in  there  arrant 
hkewise ;  and  that  is  the  reason  why  Zeuxis'  painted  grapcs 
daslcd  the  sighte  of  the  birdes,  and  whyc  Parrhasius  coort- 
ine  deceaved  Zeuxis  thc  paintcr;  that  Pigmahon's  handes, 
in  beingc  in  lovc  with  his  owne  jjicturc,  deeeaved  his  cyes ; 
and  to  apphe  it  to  this  prescnt  cxamplc,  this  seameth  to  mc 
thc  reason  \\hy  this  artitieiall  tower  dcccaveth  the  behoulder. 
In  the  fabricke  of  the  clocke  which  standcth  in  thc  church, 
naturc  for  geavinge  suteh  an  cxcellent  subject  to  woork  on, 
thc  will  of  the  dcvisor  for  his  invention  and  disposition,  and 
thc  handcs  of  the  artiticers  for  thcre  cxquisitenes  in  gravinge, 
cai^vinge  and  jjaintinge,  and  all  three  for  the  consent  they 
had  in  the  ])erfettinge  this  rare  devise,  are  so  nnich  to  be  won- 
dered  at,  that  tlie  behoulder  remaincth  douptfull  to  whieh 
hc  shoold  gcavc  thc  glory  or  praise,  for  it  should  sccm  they 
all  contcnded  for  the  highest  point  of  wonderfuU  admiration. 
Naturc  hath  geavcn  a  kinde  of  woode,  called  Ziliy,  which 
hardly  can  be  discerncd  from  stone.  The  devisor  hath  placed 
in  this,  besides  divcrs  incrediblc  motions,  tlie  best  instru- 
ments  of  astronomy ;  and  the  j)ainters  hath  bestowed  thercon 
the  summe  of  their  cunninge  and  the  perfection  of  thcre  arte. 
To  rctoornc  to  thc  de\ise,  therein  is  to  be  secn a  shoe  of  eter- 
nitie ;  the  beginninge  of  Tyme  and  a  vewe  of  Agc ;  the  periods 
of  the  i)lanetes ;  the  yearly  and  daihe  motion  of  the  soonnc  in 
thc  zodiake ;  the  convertion  of  the  moone  in  her  cycle,  and  a 
more  particular  distinction  of  tyme  by  motions  artificiall  of 
weakes,  daies,  howers,  quartcrs  and  minutes  :  adorned  also 
it  is  with  beautifull  pictures  of  hoUy  and  prophane  stories, 
and  with  admirablc  inotions  of  men,  beastes  and  birdes.  To 
entreat  of  theis  partes  in  order  doth  cause  me  to  be  prepos- 
terous,  for  first  I  must  describe  the  heele  and  after,  last  ot  all, 
the  heade.  Eternitie  is  partly  figured  by  the  begininge,  and 
partly  also  by  the  laste  parte  of  the  fabricke.  The  pellican 
that  supporteth  the  globe  dooth  represent  the  poet's  Atlas, 
whome  they  fained  to  beare  the  woorld  on  his  shouldiers  ;  but 
Christians  do  resendjle  it  to  our  Saviour,  by  whome  all  thinges 
have  there  hfe,  as  the  globe  hath  hir  motion  by  the  instru- 
mentes  conveyed  in  the  belly  of  the  pelHcan.    Tyme  is  figured 
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by  the  heavenly  globe ;  for  as  by  the  one  vrce  knoAAe  the  re- 
volution  of  the  moveable  yeare,  so  by  the  other  wee  discerne 
the  distinction  of  all  motion,  for  the  philosophers  define  tyme 
to  be    mensura  motus.     Before   the  heavens  ^veare   created 
there   was   no   naturall  motion,   and,  by  that  reason,  there 
wold  be  no  mensura  motus.     That  estate  of  beinge  which  was 
before  the  creacion  of  the  woorld  was  called  therefore  eter- 
nitie ;  because  therefore  the  pelUcan  is  placed  tirste,  out  of 
which  proceedeth  the  cause  of  the  motion  of  the  globe  which 
representeth  the  woorld,  therefore  the  pelUcan  figureth  forth 
eternitie,  and  the  globe  representeth  the  begininge  of  tyme. 
The  glolje  is  moved  every  daie  by  a  circular  and  violent  mo- 
tion,  and  therein  the  soone  in  his  naturaU  coorse  kepeth  the 
ecUpticaU  Une,  Mhoe,  although  he  be  Ukev. ise  whirled  about 
by  the  violence  ofjjrimum  mobile  everie  daie  from  the  east  to 
the  weast,  yeat  iu  his  zodiake  he  finissheth  his  naturaU  coorce 
from  the  weast  to  the  easte  every  yeare ;  which  tvTne  is  said 
to  be  his  period,  as  that  also  of  the  moone  in  twentie  eight 
daies  and  eight  minutes ;  that  of  Satm-ne  in  thirtie  yeare ; 
Jubiter  in  five  yeare  and  eight  dayes,  and  so  Ukwise  of  the 
reste ;  and  that  of  the  eighth  spher  (which  is  tearmed  cwlum 
stellatum),  where  the  fixed  starres  remayne  in  six  and  thirtie 
thowsand  yeares,  which  is  the  period  of  the  spher,  and  it  is 
caUcd  maf/nus  annus  Platonis,  because  he  held  opinion  that 
then   aU  thin^es  should  beirinne  anew.     The  third  yaUowe 
great  compas  (thatresembleth  after  a  sorte  a  wheele,  by  rea- 
son  of  the  forme  and  read  Unes  that  be  Uke  spookes,)  setteth 
forth  a  caUander  for  one  hundred  yeares  (in  the  4  corners  of 
which  be  described  the  4  monarchies),  which  was  caUed  of  the 
poetes  the  age  of  man,  and  therefore  they  fained  that  Nestor 
lived  three  men's  Uves,  because  he  was  thi'ee  hundred  yeares 
owld,  and  this  callander  doth  moraUy  signifie  age,  and  parti- 
cular  describeth  the  daies  of  the  moiieth,  the  letter  Domini- 
caU,  the  Epact,  and  the  goulden  number,  aU  which  be  shewed 
by  the  arrowe  of  ApoUo,  there  painted  in  the  left  hand  of  the 
table,  and  by  the  finger  of  Diana  on  the  right  side  thereof. 
The  great  circompherence  of  this  circle  that  is  coloured  yalow 
finisheth  his  cours  in  a  yeare,  the  inwarde  part  that  is  co- 
hmred  blewe  in  a  hundrcd  yeares  retourneth  to  his  period. 
Over  which  be  motions  of  the  planetes,  as  they  geave  the  de- 
nomination  to  the  daies,  as  on  sunday  the  sonne  presenteth 
him  self,  drawen  in  a  chariot  with  towe  white  horses,  with  his 
strength  Leo.     The  moone  of  munday,  drawen  in  chariot  by 
twoe  redd  hartes,  lier  strength  Canccr.     Mars  on  tewsdaie, 
(U-awen  in  his  coach  by  twoe  tigers,  assisted  with  his  strength 
Aries  and  Scor})io.     Mercury  on  wednesday,  drawen  by  twoe 


2G  LETTEUS  ON   SCIENTIFIC   SUIUECTS. 

rc'(l(l  cockes,  witli  liis  stronujth  Gcmini  and  Virj^o.  Jnpiteron 
thursilaie,in  liis  chariot  (Irawen  bytwoepecockesjliis  coachnian 
SaLritarius,  liis  strength  Pisces.  Venus  ontVidaie,  drawen  in  her 
chariot  hy  twoe  w  liite  doves,  her  coachnian  Cuj)id,  her  strength 
Libra  and  l'aurus.  Saturne  on  satterdaie,  drawen  in  his  coach 
by  twoe  ^reane  dra<^ons,  his  strength  Cajjricornus  and  Aqua- 
rius ;  so  that  in  the  whoale  wcake  they  all  showe  themsclves. 
This  motion  is  mervelMus  beautirull  and  vcary  strange,  and 
in  my  opinion  adorneth  more  than  any  other  parte  in  the 
wlioah"  tabricke.  Those  rounde  spotts  in  the  twoe  sidcs  of 
the  calleuder  be  the  notable  eclij>ses  ofthe  soone  and  moone, 
that  shall  haj)j)en  within  this  thirtie  twoe  yeares.  The  rounde 
blewc,  havinge  the  centcr  thereof  redd,  is  nothinge  but  thc 
motion  of  an  index  that  sheweth  the  minutes  of  tlic  hower ; 
on  the  sides  whereof  be  twoeangelicall  boyes,  the  one  havinge 
an  howcT  glasse  whieh  he  toorneth  every  hower,  the  sande 
beinge  eniptied  out  in  the  lower  j)arte  thereof ;  the  other  ha- 
vinge  a  cepter  in  his  hande  whiche  he  liftinge  up  semeth  as 
it  weare  to  commaimde  the  clocke  to  stricke.  The  next  great 
circumpherence  distinguished  by  twenty  foure  howers,  is  an 
astrononiicall  instrument  called  the  astrolabe,  wherein  be  tlte 
howerly,  dailie,  weakly,  monethly  and  yearly  motions  of  the 
j)lanets  and  starres;  in  the  corners  whereof  be  the  foure  agcs 
of  man,  the  fourc  seasons  of  the  yeare :  above  this  is  the 
monethly  course  of  the  moone  which  doeth  so  w  ax  and  wainc, 
is  manifested  shininge  or  shadowed,  as  the  moone  is  iii  the  fir- 
mament.  Above  this  be  those  men  which  stricke  the  quar- 
ters,  wheare  the  hower  is  resembled  to  the  life  of  man,  w  hich 
hath  his  infancic  like  to  the  first  quarter,  w  hich  is  strooken  by 
the  child  ;  his  adolescencie  resembled  by  the  second  quarter, 
which  is  strooke  by  a  yooth ;  his  manhood  resembled  by  an 
armed  souldier,  whoe  strikes  the  third  quarter;  and  his  owld 
age  resembled  by  a  graie-bearded  man,  whoe  striketh  the 
laste  quarter.  The  how-er  glasse  beinge  now  e  emptied  (which 
the  angelicall  boye  before  spoken  of  that  sitteth  belowe  by  the 
circule  of  minutes  held  in  his  hand),  the  course  of  man's  age  is 
by  that  figured  to  be  ended,  and  therefore  death  ensueth  and 
striketh  the  stroke  on  the  little  bell,  as  it  weare  to  summon  us 
to  ajij^eare  before  the  tribunale  seat  of  the  heavenly  judge,  and 
sheweth  that  the  lif  is  finisshed  as  the  hower,  w^hose  drojijoes 
of  sand  be  resembled  to  the  daies,  and  protract  our  lif  to  our 
end,  and  that  our  period  of  abidinge  heare  is  so  shorte  as  the 
hower  is  in  respect  of  eternitie.  Ojjposite  to  death  is  Christ 
which  reviveth  and  raseth  up  to  lif  everlastinge ;  and  in  this 
second  place  is  eternitie  signified,  whoe  was  before  all  tyme, 
figured  in  the  pellican  belowc,  and  shall  continew  after  all 
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tyme  is  ended.  The  motion  Avhereby  the  nature  of  our  Sa- 
vioui'  is  manifested  is  every  moment  to  come  forth  out  of  that 
place  where  he  is  pourtracted,  to  signifie  that  he  carefully 
pro\ddeth  for  all  ages,  and  lovingly  presenteth  him  selfe  at  all 
tymes.  This  is,  Right  WorshipfuU  Sir,  in  breef,  the  summe  of 
that  -which  is  in  the  fabricke  of  the  clocke  contayned,  wherein 
lie  hidden  more  misteries  then  I  have  manifested  unto  you  in 
theise  fewe  hnes,  and  yet  so  mutch  hath  been  uttered  as  de- 
serveth  a  duble  and  treble  consideracion,  for  in  this  so  many 
divers  partes  is  a  wonderfull  consent  and  agreement ;  for  heer 
the  fom'e  men  doe  soe  distinguishe  the  continewaunce  of 
the  -whole  woorld,  as  the  foure  seasons  doe  the  yeare ;  the 
ages  doe  the  Hfe  of  man,  and  the  foure  quarters  doe  the 
raoone  and  the  hower  ;  and  yeat  all  theise  have  and 

figured  by  death,  all  theise  have  originall  motion  by  Christ, 
which  is  there  Hf,  figured  forth  by  the  peUicau,  and  all 
theise  have  been  garded  and  maintained  by  our  Saviour,  the 
laste  parte  of  the  worke.  There  is  also  the  creation  of  man, 
the  fall  of  man,  and  the  restoringe  of  man,  and  his  resurrec- 
tion,  painted  in  the  lower  parte  of  the  table,  over  the  echpses 
of  the  soonne  and  the  moone.  The  cocke  on  the  left  hand 
dothe  croe  at  three  of  the  clocke  in  the  afternoone.  This  was 
not  devised  of  late,  but  kept  in  the  church  as  a  monument  of 
antiquitie ;  for in  tjTnes  past  they  used, when  the  passion  of  Christ 
was  celebrated,  to  make  this  cocke  croe  at  sutch  tyme  as  they 
reade  in  the  Evangehst,  Peter  three  tymes  deniall  of  Christe, 
the  which  savoreth  nothinge  of  the  invention  of  the  rest  of 
the  woorke.  The  other  side  is  only  an  artificiall  steare 
whereby  men  maie  behould  the  conveyances  of  the  motions 
within.  In  the  mindes  of  the  magistrates  that  fournisshed 
the  deviser  with  habilitie  to  make  shewe  of  his  skill  by  mag- 
nificent  expenses,  there  is  to  be  considered  a  desyre  to  conse- 
crat  the  memoriall  of  there  names  to  perpetuall  admiration  of 
succeadingc  ages,  imitatinge  therebie  the  examples  of  many 
kinges  and  princes  that  emptied  there  treasures  on  such  he- 
roicall  woorkes.  Some  in  buildinge  of  temples  ;  some  bv  in- 
ventinge  of  warhke  engins ;  some  by  devisinge  spatious  and 
ample  theatres  ;  some  by  convayinge  miraculously  waters  by 
aquasductes ;  some  by  buildinge  of  bathes  ;  by  bridges ;  by 
gardens ;  some  by  piramides ;  some  men  by  obehscy,  and 
some  by  measuringe  of  tyme  by  clepsydrae,  clockes  and  hower- 
glasses  and  sutch  hke,  that  to  recite  all  the  othcr  kindes  of 
inventions  weare  to  you  troublesome  and  to  me  hiborious. 
The  greatTemple  of  Diana  in  Ephesus  did  contayne  iu  lcugth 
foure  hundred  and  thirtie  twoe  feet,  in  breadth  one  hundred 
and  twenty,  was  supported  by  one  hundred  and  twenty  seaven 
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stiitly  ])ill('rs,  and  was  a  biiildinfrc  twdc  hundrcd  and  twcnty 
yisircs  hy  tluMUDstc  t'\(jiiisit('  arti/.ans  in  all  Asia.  Thcwallcs 
that  incli)scd  thc  jrrcat  citic  ot"  HahiK)n,  huilt  by  Uuccn  ISy- 
miramis,  wcarc  in  circutc  sixtic  niilcs;  in  hcith,  two  hundrcd 
tcct ;  in  brcadth  fitlie  ;  weare  distinguished  with  twoe  hun- 
drcd  and  tittie  statcly  towcrs  ;  in  onc  yc.ires  space  wcare 
tiuisshcd,  but  by  tlic  hand  of  thirtccn  thowsand  woorkmen. 
Thc  cliiKlren  of  Isracll,  tliat  hvcd  Iburc  hundrcd  and  thirtic 
ycarcs  luulcr  thc  shivishc  scrvit\ulc  ot"  thc  tiranuicall  Pharocs 
in  Egipt,  wcarc  busicd  chcctcly  in  thcre  lattcr  tymc  in  work- 
ingc  ot"  thosc  statcly  Piramidcs ;  thc  commen  pcoplc  bakingc 
of  bricke  for  the  foundations,  and  the  most  learned  amongest 
thcm  in  caningc  of  stones  for  those  hycrogliphicall  mistcries. 
Trajan  thc  Kmj)crure,  as  it  wcarc  in  disjntc  of  naturc.  madea 
stouy  bridge  ovcr  thc  swifte  river  Istcr  of  twcnty  arches,  sea- 
vcrcd  by  onc  hundrcd  and  twcntie  fcct,  in  hcith  forty  cubitcs, 
in  breadth  thirtic.  Thc  thcatcrs  at  Rome  weare  caj)able  of 
sixtie  thowsand  persons  to  behould,  and  of  navis  of  shij)j)es  to 
prcscnt  navale  preluiin  for  j)lcasure  unto  the  j)eoj)le.  Horti- 
jjcnsiles  wearc  no  lcsse  admiral)lc,  that  were  so  artificially  sctt 
on  j)illcrs,  that  thcy  scamcd  to  hange  in  the  aire,  and  therc- 
forc  wcarc  callcd  hanginge  gardcns.  The  tombc  that  Artc- 
misia  bwilt  for  thc  kinge  of  Caria  is  renouned  through  thc 
wholc  woorld  by  the  name  of  Mausole.  The  great  Colossus 
(that  was  iu  thc  havcn  of  the  Ile  of  Rodcs,  was  an  inimage  of 
sutch  a  mcrvclous  hcith,  that  grcat  shij)pcs  with  all  ther 
sailcs,  thcre  toj)pcs  and  topj)  gallantes,  mought  enter  bctwixt 
his  lcggcs,)  is  to  be  wondercd  at  howe  it  stoode  firme  and  im- 
movable  of  winde  and  tcmpest,  without  any  shrowed,  so 
many  hundrcd  yeares.  Dionisius  the  tiran  was  the  inventor 
of  the  warlicke  engin  called  Catapulta ;  but  first  he,  by  j)ro- 
j)osinge  infinite  rewardes,  assemblcd  at  Siracusa,  in  Sicily,  the 
most  rare  persons  tor  invention  in  all  Africa  and  Europe. 
Archimedes  did  devisc,  by  many  yeares  study  and  wonderfull 
expenses,  a  burninge  glasse,  wherewith  he  woold  sett  afiar  the 
Romaine  ship])cs  many  leagues  of,  and  handes  of  iron  to  lifte 
u])j)  whole  navics  by  force,  and  to  make  them  as  it  weare  flie 
in  the  aire.  Nero  did  invent  and  caused  to  be  bwilt  a  ban- 
quetinge  howse  in  Rome,  whercin  the  motions  of  the  heavens, 
the  conjunctions  and  opositions  of  the  ])lanettes,  wear  hourely 
presented  unto  him  as  he  sported  him  self  with  musicall  in- 
struments.  Vitruvius  for  warlike  engins  is  of  admirable  re- 
noune.  And  Berosus  the  Caldean  did  first  devise  to  measure 
the  tyme  by  an  Hemicycle.  Aristarchus  of  Samos,  by  a  dishe 
havinge  in  the  center  thereof  a  strawe  directed  to  the  zenith, 
and  Augustus  the  Emperewer  in  Campo  Martio  uppon  the 
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caracters  in  obeliscis,  did  discerne  the  sliadowes,  and  by  tliat 
meanes  distingwisshed  the  howers  of  the  daie.  Papirius  Cursor 
did  the  use  of  horologis  at  Rome:  and  Scipio  Nascica  did  firste 
devid  the  daie  into  twenty  foure  howers  by  the  runninge  of 
water.  And  Boetius  Severinus  the  philosopher  did  first  in- 
vente  those  clockes  wee  daily  use,  that  move  by  waightes  and 
tourne  by  wheeles*. 

This  catologge  I  alleadge  to  shew,  that  in  all  tymes  and  ages 
moste  renounied  princes  have  contended  for  the  'prise  of  glory, 
by  inventinge  rare  woorkes  for  necessitie  or  pleasure,  and  also 
to  shewthat  in  all  tymes  andages  menn  have  been  very  curious, 
and  have  bestowed  great  cost  in  distinguisshinge  of  tymes,  as 
a  thinge  that  ought  to  be  estemed  moste  pretious.  To  imitat 
whose  exam.ple  and  to  exceed  whose  excellencie,  the  Senate  of 
Strasbourge  have  caused  this  wonderfull  fabrike  to  be  made 
in  this  forme  as  you  see,  by  Doctor  Dassipodius,  pubhcke 
professor  of  the  Mathematickes,  Wolkenstenius  his  coadju- 
tor,  and  Stun  the  painter ;  the  renoune  of  whose  fame  as  it 
is  reported  in  moste  partes  of  Europe,  so  no  doupt  it  wil  be 
])erpetuated  by  continewaunce  of  tyme  to  all  ensewinge  pos- 
terities.  Thus  hath,  Right  Worshipfull  Sir,  my  desyre  to  de- 
clare  the  forwardnes  of  my  good  will  carried  me  perhaps  farr 
beyonde  the  compas  of  my  learninge,  in  indeavoringe  to  in- 
clude  sutch  an  exquisite  peece  of  woorke  in  my  rude  letters, 
and  to  contayne  the  statlynes  of  the  high  tower  within  the 
basnes  and  lownes  of  my  creapinge  style.  But  I  hope  you 
Avill  easily  pardon  this  presumption,  consideringe  it  proceadeth 
from  an  obsequious  mynde  to  procure  your  contentment  by 
this  my  studious  travaile.  And  although  as  it  was  geaven  for 
advise  to  a  temerarious  weake  person,  that  he  should  abridge 
some  whatfrom  his  rasshenes  or  addsomethinge  tohisstrength, 
if  he  ment  to  attaine  any  thinge  by  his  labour,  so  I  maie  be 
admonished  that  I  should  have  with  houlden  some  parte  of  my 
good  will,  or  encreassed  somewhat  to  my  knowledge,  before  I 
had  undertaken  the  description  of  this  fabricke,  yf  I  did  de- 
syre  to  make  my  letters  acceptable  to  the  willinge  peruser 
thereof.  Yet  still  I  bwild  the  foundation  of  my  conipforte  on 
the  assured  pillers  of  your  favorable  and  gracious  acceptaunce. 

*  In  the  Archmolorjia,  vol.  5,  is  a  very  interesting  article  on  the  introduction  of 
clocks  hy  Daines  Barrington.  A  nianuscript  at  Trinity  College,  Cainbritlge,  O.  ii. 
32,  contains  another  account  of  the  Strasljurgh  clock,  wTitten  in  Latin  in  the  year 
1590.     These  two  accounts  seeni  to  agree  very  nearly  with  one  another. 
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T.OUD  BnuniLEVS  MEMORIAL  CONCERNING 
1)11.  .lOllX  l)EE\S  OPINION  ON  TIIE  REEOR- 
MATION   OF   TIIE   CALENDAR. 

[MS.  Lansd.  No.  39,  Art.  1 »,  Orig.] 

I  havc  penised  Mr.  Dee's  booke  concerninghis  oi^inion  for 
the  rerorniation  of  the  old  Romaine  Calender,  and  I  have 
conferred  also  by  speche  with  him  at  good  length  thoarein, 
and  I  tiad  his  jiulgment  rcsolute  for  tlie  error  and  inconve- 
nicnce  to  havc  yt  continucd  ;  but  hc  ditfercth  in  thc  quantctie 
of  tlie  crror,  for  hc  iiath  madc  manic  proofcs  by  dcmonstration 
astronomicall,  that  the  superfluous  nombre  of  daies  to  be 
abridgcd  are  xj.  vhcarc  the  Grcgorean  judgment  maketh 
thcm  to  be  but  .\.  I  am  not  skihidl  in  the  theoreekes  to  de- 
serini  thc  pointcs  and  minutc;s,  but  yet  1  am  inclincdto  thinke 
him  in  thc  right  linc,  for  1  find  lic  makcth  his  roote  from  the 
vearie  point  of  thc  natlvitic  of  Christ  in  thc  mcridian  of  Bcth- 
lem  ;  and  the  Romaincs  havc  madc  thcire  roote  from  the  time 
of  tiie  Counsell  of  Nice,  and,  according  to  that,  theie  maie 
maintcine  theare  opinion.  But  by  Mr.  Dee,  yt  appcareth 
thc  crror  in  computation  grevve  betwixt  the  radix  of  Christes 
Nativity  and  the  celebration  of  the  Nicene  Counsell,  which 
hc  ])rovcth  Ijy  a  great  nombre  of  good  authorities,  such  as  I 
think  the  Romanistcs  cannot  denie.  It  wcare  good  in  mine 
opinion  (wheareunto  he  also  conscnteth),that  by  hir  Majesties 
order  sum  skilfidl  men  in  this  science,  as  Mr.  Digges  and 
others,  to  be  callcd  owt  of  the  Universities,  might  peruse  his 
workc,  and  confcrr  thc  thinges  by  spech ;  andthough  he  dis- 
covcrcth  thc  x.  daics  to  bc  insufficient,  yet  he  yeldeth  for  con- 
formitye  with  the  rcst  of  the  world  to  assent  to  the  reforma- 
tion  of  our  Engleshe  calender,  with  the  abridgment  of  x.  daies 
onelie ;  so  as  the  trewthe  be  denounced  to  the  world  that  yt 
ought  to  be  xj.  dayes,  hoping  that  the  trewthe  will  drawe  the 
Romanestes  and  other  partes  of  Christendome  to  take  owt  of 
their  Calender  hereafter  the  said  odd  daie. 

Theare  appeareth  great  cawse  to  have  this  conference  acce- 
Icrated,  for  that  it  is  requisite,  for  a  secrett  matter,  to  be  re- 
formed  before  November;  so  as  either  everie  moneth  from 
Marche  till  November  maie  beare  equall  defalcation,  or  els 
sum  one  moneth  maie  bear  the  whole.  Thus  much  have  I 
thowght  good  briefuelie  to  deliver  you  mine  opinion. 
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THOMAS  HOOD  TO  LORD  BURGHLEY. 

[MS.  Lanscl.  No.  101,  Art.  12.] 

To  the  righte  honorabte  Sir  William  CeciU,  Knighte ;  Lorde 

Burleighe,  Lorde  Treamrer  of  Englande. 

Maie  it  please  you,  righte  Honorable,  to  understande,  That 
forsomuche  as  the  maintenance  of  the  mathematicall  lecture, 
and  other  necessaries  belonginge  thereunto  dependeth  espe- 
cialhe  upon  the  execution  of  certaine  articles  confirmed  by  the 
right  honorable  the  lords  of  her  Majesties  Privie  Counsell  con- 
cerninge  the  capitanes  of  the  trained  bandes  in  the  citie  of 
London,  and  the  erectinge  of  a  mathematicall  lecture  therein, 
I  did  therefore  in  humble  manner  request  theire  favorable 
letters  to  the  Lord  Maior  and  his  bretheren  for  the  speedie 
execution  of  the  said  articles.  To  my  peticion  I  receaved  this 
answeare :  That  it  pleased  the  right  honorable  lords  in  my 
behalfe  to  directe  theire  letters  to  the  Lord  Maior  and  his 
bretheren,  requestinge  them  to  move  those  which  had  binne 
contributaries  to  my  lecture  to  continew  theire  benevolence 
towarde  the  same  as  they  had  begonne.  The  which  answere, 
Righte  Honorable,  as  it  seemed  greathe  to  favour  my  prefer- 
ment,  so  am  I  bownde  to  be  thanckfull  for  the  same.  But 
consideringe  that  my  wages  dependeth  not  upon  the  contri- 
bution  of  anie  certaine  number  of  men,  but  upon  the  promise 
of  the  Lord  Maior  and  the  citie,  I  feared  that  their  Honours 
letters  so  directed  wolde  be  an  hinderance  to  my  purpose,  I 
was  bolde  therefore  to  renew  ni}'  peticion  unto  theire  Lords, 
whereunto  an  answere  was  retorned  in  these  wordes.  That 
theire  Honours  were  readie  to  grante  the  same,  so  farre  forthe 
as  your  Honour  wolde  consent  thereunto,  wherefore  my  re- 
quest  unto  you,  Right  Honorable,  is  this,  That  consideringe 
my  peticion  containeth  nothinge  prejudiciall  to  the  honour 
and  profite  of  the  commonwealth,  or  that  hathe  not  by  your 
Lordships  hande  binne  adjudged  convenient,  and  earnesthe 
requested  by  the  whole  citie,  it  wolde  please  your  Lordship 
to  further  the  same ;  and  I  doubte  not  but  as  I  shall  thincke 
myselfe  bounde  unto  your  Honour,  and  the  rest  for  your 
greate  and  singuler  favour,  so  you  shall  havc  just  occasion  to 
saie  (in  respecte  of  that  good  which  by  mine  endevour  shall 
arise  to  the  common  weakh)  that  your  benefite  was  bcstowed 
upon  a  painefull  thanckfuU  and  well  deser\-inge  man*. 
Your  Ilonours, 

Most  humble, 

Thomas  Hood. 

*  Towanls  the  end  of  Elizaheth's  reign,  tliere  was  a  niathcmatical  lcct\ire  rcad 
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TYCHO  RRAHE  TO  STll  THOMAS  SAVELLE. 

[MS.  Ilarl.  No.  (W'.»'),  Art.  40,  Orig.] 
Literas  tuas  circa  initia  Se])tembris  ad  me  Hamburgo  pcr- 
scriptas,  vir  pnvstaiitissime  eruditissimeque,  misit  huc  claris- 
simus  vir  D.  Doctor  AVinshemius,  casque  dum  peregre  in 
Seclandia  absum,  die  22  Novcinbris  rccepi,  qure  mihi  admo- 
dum  {^rata*  erant.  Ncc  enim  insolitum  quid  accidit,  si  viri 
eruditi,  in  variis  Europai  locis  utut  de  facie  mihi  ignoti,  ad 
nie  subindc  dent  literas.  Quod  et  cgo  vicissim  ])er  occasio- 
neni  faccre  non  su])crsedeo.  Non  tamen  ita  mihi  i])si  j)hiceo, 
nec  tanto  me  diii"nor  honore  quo  tu  candorc  et  bcnevolentia 
singulari  er<ia  me  ])()tius  allectus,  quam  quod  cjuscemodi  (|uid 
agnoscam,  mc  afficis.  Si  pracsens  pra^sentem  aHquaudo  allo- 
cutus  fuisses,  ex  quo  sic  ahquoties  animum  induxcras,  equi- 
dcm  tuus  luic  acccssus  mibi  ])ercharus  cvcnisset.  Solent 
j)ra'ter  alias  nationes  diversas  tui  quoquc  contcrranel  Angli 
me  quotannis,  a-statis  ])ncscrtim  tenij)ore  crcbio  inviscre,  quos 
et,  uti  par  cst,  in  ])retio  habco,  ct  ])rout  cujusque  fert  inge- 
nium  atque  desiderium,  hbenter  cum  illis  de  re  qualibet  j)ro- 
j)osita  confero,  quot  et  tuum  non  gravatim  facerem,  cum  ex 
litcris  tuis  ])ers])iciam,  taiuiuam  cx  unguc  Lconem,  te  ingenii 
acuminc  jucHcio  ct  cloquentia  pra'])oHcrc,  modo  ^Ecilus  aUjue 
Nej)tunus  tam  avcrso  animo  mihi  tuum  huc  adventum  non 
invidissent.  Reddcntur  fortc  aHas  ])lacatiores,  nam  et  eos  qui 
ventis  atque  undis  j)ra3sunt,  instar  eorum  mutabiles  esse  con- 
dccet.  Nec  fera  tempestas  toto  jjerdurat  in  anno.  Dabitur 
forsan  aHquando  occasio,  qua  his  favcntibus  et  benignius  asj)i- 
rantibus,  id  (juod  hactenus  non  succcssit,  commodius  exj)e- 
dies.  Eris  mihi,  ubi  id  evenerit,  hospes  ajij)rime  acccj)tus. 
Intcrim  quod  Hcct  et  decet,  quod(jue  a  me  tani  obnixe  cxjjctis, 
pra^stare  non  intermittam.  Mitto  siquidem  bina  exemplaria 
libri  nostri  secundi  de  recentioribus  cceli  pha>nomenis.  Licet 
enim  non  Hbentcr  haec  a  caeteris  tomis,  nondum  tyjjis  integre 
absolutis,  aveUo,  tamen  tua3  sinccrai  et  amicce  j)etitioni  morem 
gerere  voHii.  Habebis  et  rcHquos,  sine  quibus  hic  jiene  mu- 
tilus  est,  quando  tyjjis  nostris  ad  colophonem  fuerint  deducti. 
Interea  temjjoris  j)er  otium  hunc,  quo  nunc  te  dono,  evolve, 
disquire,  dijudica.  Et  si  quid  in  hoc  dubii,  aut  minus  apo- 
dictice  prolatum  adinveneris,  ingenue  admone,  tuamque  et 
aHorum  praestantium  in  AngHa  philosojihorum  de  singuHs 
eruditam  censuram,  sive  pro  sive  contra  nos  faciat,  concjuire, 

in  Leadenhall  Chapel ;  in  1631  this  had  been  discontinued,  but  lcctures  on  navi- 
gation  were  then  readin  the  Hlaclvfriars,  at  the  houseof  AdrianusMarius.  Stowe's 
Chronicleby  Howes,  fol.  Lond.  1G31,  ji.  1080.  Thomas  llood,  the  writer  of  tliis 
letter,  was  the  autlior  of  a  treatise  on  the  sector,  aiid  sevcral  otlier  scientitic  works. 
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audacter  profer,  rneque  per  literas,  cum  libera  restituetur  na- 
vigatio,  de  his  certiorem  redde.  Vale  et  magnificum  specta- 
tissimumque  virum  dominum  Danielem  Rogersium,  reginea^ 
Majestatis  consiliarium  atque  secretarium  dignissimum,  (qui 
etiam  legationis  huc  iu  Daniam  munere  functus,  me  cum  suo 
comitatu  aliquando  invisere  non  est  gravatus)  meo  nomine 
saluta,  unaque  illum  de  mihi  promisso  serenissimae  reginge 
privilegio  Ubrario,  pro  quo  jam  ahquoties  frustra  ad  ipsum 
scripsi,  admone  ut  mature  stet  promissis,  quo  diploma  illud 
primo  vere,  si  antea  ob  hyemis  asperitatem  fieri  nequeat,  certo 
obtineam,  cum  caeteris  quibusdam,  ab  imperatore  atque  aUis 
regibus  impetratis,  operibus  nostris  prajfigendum.  Aut  si  pri- 
vilegium  illud  non  est  missurus,  indicet  saltem,  quod  et  cur 
id  non  concedatur,  sicque  fidem  datam  apud  me  suflicienter 
redemerit,  eritque  excusatus.  Saluta  quoque  meo  nomine 
officiose  nobilissimum  et  excellentissum  dominum  Johannem 
Dee,  quem  in  patriam  fehciter  reversum  audivi,  ipsique  hoc 
nomine  congratulor,  omniaque  prospera  opto.  Nobihssimum 
quoque  et  pariter  eruditissimura  mathematicum  Thomam 
Diggessaeum*  ex  meo  ore  non  insalutatum  rehnque,  cui  etiam 
ex  animo  faveo  et  bene  cupio.  Utrique  autem  horum  hbrum 
nostrum  transmissum  ostende,  ut  et  iUi  in  eum  disquirant  at- 
qiie  suam  de  ejus  contentis  sententiam  hbere  pronuutient. 
Quod  si  hteris  ad  me  datis  praestiterint,  ego  et  respondere  et 
amicitiam  in  posterum  cum  ilhs  colere  atque  de  rebus  philo- 
sophicis  et  mathematicis  jucunde  conferre  nequaquam  detrec- 
tabo.  Iterum  atque  iterum  diu  et  bene  vale.  Dabantur  Vra- 
niburgi_>  calendis  Decembris,  anno  1590. 

Tyciio  Brahe. 

Addidi  quaterna  exemplaria  mecC  effigiei  nuper  Amstero- 
dami  cupro  insculptae.  Si  qui  sunt  apud  vos  excehentes 
poetae,  quales  in  foecunda  et  facunda  vestra,  et  terra  et  vena, 
phirimos  inveniri  non  dubito ;  cuperem,  ut  argutum  ahquod 
epigramma  in  icona  hanc  atque  operum  meorum  commenda- 
tionem  dclectationis  ergo  ludercnt.  Qua  in  re  eruditissimus 
domiuus  Dariiel  Rogersius,  suam  quoque  crga  me  probare 
posset  benevolentiam  modo  a  Reipubhcae  serioribus  negotiis 
tantiUulum  vacaretf. 

Clarissimo  inprimisque  erudito  viro  Domino  Thomcc  Savilloj 
Anglo,  amico  suo  dilecto. 


*  This  is  the  same  person  whose  lctter  to  Lord  Curghley  is  printed  at  p.  6  of  the 
prcsent  vohnne. 

t  Daniel  Rogers  was  distingiiished  in  the  literature  of  his  time.  I  have  not  been 
ahle  to  ascertain  whether  any  othcr  mcmorial  of  this  a])phcati()n  rcmains.  A  good 
jjortrait  of  i$rahc's  is  inscrtcd  in  thc  Epist.  Astrononi.  Fraucof.  lG10,froni  a  paint- 
ini'  tukcn  when  lic  was  in  liis  foilioUi  vcar. 
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JOIIN  BULKELEY  TO  TIIOMAS  HARRIOT. 

[MS.  Orig.  in  Sion  CoUege.] 

Erudito  viro  Tlionue  Harrioto  amico  suo  Johannes  Bulkelams 
salutcm  dicit. 

Obtemperavi  tibi  tandem,  mi  Harriote,  ct  felici  auspicio  id 
factimi  sit,  si  tacuisscm  iiiea  mihi  non  meruissent,  aut  nunc 
fortasse  suo  jiidicio  pcrivit  sueto.  iSon  co  animo  aut  con- 
silio  ha^c  scripsi,  quo  hiudem  hinc  mihi  ahquam  acquirere 
contendcrem,  si  vituporim  el^"ug;iam  voti  mei  compos  fiam. 
Legiinus  in  procemio  (luaiti  [Hbri]  Conicorum  Apollonii,  Co- 
nonein  Samiiim,  (juein  Archiinedcs  vir  acerrimi  judicii  propter 
ejus  singuhirem  prudentiam  summis  hiucHbus  cxtuht,  a  Ni- 
cotch-  Cyreii;i'o  tanquam  non  recte  in  demonstrationibus  ver- 
satum  reprehcnsum  fuisse.  Scripsit  quoque  Eutocius  Asca- 
lonita  inventa  initasse  Erastosthenis  Nicomedem ;  atque  So- 
cratem,  Apolhmio  oracuh)  sapicntissimum  judicatum,  nichi- 
himinus  carjiebat  Aristophanes.  Denique  Archimedi  ipsi 
quandoquidem  non  defuit  rcprehensor.  Quomodo  ego  spe- 
rabo  me  posse  carere  calunniia?  Verum  si  criticorum  mor- 
sibus  dihuiiare  in  te  cudetur  faba,  qui  tua  culpa,  tua,  inquam, 
maxima  culpa,  pnvcipua  caiisa  fuisti  cur  ha^c  mea,  qualia- 
cumque  sint,  in  hicem  perchiram  prodierunt,  quae  antea  demi 
in  tuto  silentii  moenibus  defensa  latebant.  Quamobrem  in 
tuam  tutelam  protegenda  suscipias  velim,  quoniam  tibi  tuo- 
que  nomini  ea  dicamus  tanquam  amicitia^  qua?  inter  nos  mihi 
ob  virtutem  solam  interessit.  Hisce  igitur  laborantibus, 
ubi  opus  sit  suppetias  ferre  (uti  confido)  ex  humanitate  tua 
et  ingenii  acumine  non  dedignabere.  Vale.  Ex  aulula  Mona, 
pridie  calend.  Martii,  anno  1591*. 

*  Tliis  letter  forms  a  dedication  to  a  large  work  by  Bulkeley  on  the  quadrature 
of  the  circle,  the  original  manuscript  of  which  is  in  the  library  of  Sion  Coilege, 
and  is,  perhaps,  the  only  remaining  memorial  of  one  who  appears  to  have  been  an 
ingenious  mathematician,  considering  the  time  in  which  he  lived.  From  this  de- 
dication  it  appears  that  Bulkeley,  under  the  advice  of  Ilarriot,  had  intended  to 
consign  his  work  to  the  press ;  and  the  reason  why  the  project  was  abandoncd 
does  not  appear.  Tliis  is  also  an  early  notice  of  Ilarriot  as  a  mathematician ;  al- 
though  Gabriel  Harvey,  in  his  "  Pierces  Supererogation,"  4to  Lond.  1593,  p.  190, 
classes  him  as  a  "  profounde  mathematician,"  along  vvith  Digges  and  Dr.  Dee. 
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EDMUXD  JENTILL  TO  LORD  BURGHLEY. 

[MS.  Lansd.  77,  Art.  59.] 

October  Ist,  1594. 

In  all  humilitie  (right  honorable)  have  I  presumed,  upon 
the  reportes  bv  my  poore  wief  of  your  most  favorable  and 
gratious  meaninge  towardes  my  rehef  and  release  in  this  my 
distressed  estate,  by  letter  to  soKcite  your  lordship  and  to 
confesse  my  fault  unto  your  honor,  to  lay  before  you  suche 
frutes  of  my  studdies  as  maye  at  least  attenuate  the  otfence, 
and  move  compassion  in  your  honors  mynd  for  my  delivery. 
My  cryme  is  counterfetinge  of  Forren  coyne  not  currant  in 
this  realme ;  urged  therunto,  I  doe  protest,  not  through  anye 
\-itious  or  lascivious  kind  of  lyvinge,  but  through  meere  and 
extreame  -want  of  mayntenance  to  susteyne  ray  \vief  in  her 
loDg  contynued  child-birth  sicknes,  the  rehef  of  myself  and 
children,  buyinge  of  bookes,  paying  of  debtes  and  triall  of 
conclusions  mathematicall  aud  ser\"iceable  for  my  countryes 
good ;  the  frutes  and  finall  endes  wherof,  not  suche  as  are 
common  or  tri^iall,  but  rare  and  to  great  use  in  anie  state  or 
comonwelth,  not  fytt  for  ^nalgar  knowledge,  I  heere  moste 
humbly  offer  in  redemption  of  my  great  amisse  and  fault 
comitted,  to  bee  performed  within  some  smale  tyme  after  my 
release  and  some  mavntenance  with  the  recoverv  of  my 
helth. 

First  an  instrument,  wherby  the  distance  to  anything,  to- 
gether  with  the  height  and  breadth  therof,  at  one  stacion  or 
standinge  only,  shal  bee  obteyned. 

The  second,  a  perpetuall  motion  of  sufficient  force  to  dryve 
a  myll. 

The  third  a  payer  of  corapasses,  which  shall  describe  all 
sortes  of  figurcs  georaetricall  and  spiral  lynes,  and  maye,  for 
their  excellencye,  bee  termed  the  Euchdean  Corapas. 

Howe  serviceable  theis  three  are,  and  espetially  the  two 
first,  for  all  kynd  of  services  as  well  at  sea  as  land  in  warr 
and  peace,  it  is  needles  to  dilate,  when  half  a  wourd  doth 
make  your  honor  knowe  as  muche.  Only  this  I  crave  in  re- 
garde  heerof  your  honorable  and  raoste  favorable  meanes, 
either  by  vvarrant  from  your  lordship  and  ray  honorable  good 
master  Sir  Thomas  Henage,  unto  the  Lord  Maior  for  ray 
Mbertie  (beinge  as  muche  as  he  requireth),  or  otherwise  to 
acquaynt  her  moste  gratious  Majestie  with  theis  ray  offers  to 
whorae  they  are  wholy  dedicated,  and  of  whose  raoste  excel- 
lent  raercye  and  cleraencye  (in  regarde  of  my  soone  deliverj-e) 
my  soule  is  well  confirmed  through  your  honors  mediacion, 

D  2 
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tliat  untyiiuly  dcath  throu^h  sickncs  aiul  yiiiprisonment 
growinj;c  by  grict'  ot"  mynd  in  sorrowc  ot'  my  laulte  jjrcvcnt 
not  thcsc  my  j;oocl  cndcvors  ;  besidcs  the  edition  ot"my  workcs 
of  |)crs|)cctive  aiul  fortitication,  such  as  hcthcrto  liath  not 
byn  sccnc  the  likc  tlic  attaynmcnt  unto  the  knowlcdfrc  whcr- 
of,  hath  bvn  causc  of  my  ^rcatcst  wantcs,  aiul  want  the  only 
causc  of  my  otfcnce  comittcd.  Thus,  cravini2;c  ])ardon  for  my 
tcadious  boldnes  procecdiuf^e  from  a  troubled  contrite  hartc, 
prayin<;e  for  your  lordship's  helth  in  all  honor  and  happynes, 
I  inostc  humblyc  ceace 

Your  lionor's  poorc  and  distressed  supliant, 

EuM.  Jkntill. 

To  tJiL'  ru/ht  hntwraljle  //?'.<?  s}nf//ih'r  f/ood  lord 
Fhe  lord  hhjh  threasurer  uf  Enyland. 


INVENTIONS  BY  EDMUND  JENTILL. 

[MS.  Lansd.  113.  Art.  4.] 

f/irenrions  fo/inde  nf  Uite  h/j  Ednmnde  Jentill  fnr  the  forte- 
flfinije  of  Her  Miijestie^s  Nav/je  and  the  henefilt  of  this 
coiintrey. 

A  dcvice  whcreby  twoe  menne  maye  be  sufficicnt  to  waye 
the  wayticst  ankcr  in  hcr  Majcstie's  navye  with  greater  ex- 
pcclition  thcn  it  is  nowe  done  with  the  nomber  nowe  used. 

Thc  like  device  is  founde,  for  the  hoystinge  of  the  mayne 
yarde  with  the  like  expedition. 

A  pcrpetuall  motion  is  allso  founde  out  of  sufficient  force 
to  drive  a  niill  in  any  standinge  water,  or  quike  springc,  which 
maie  alsoe  be  converted  to  svmdrie  other  uses  comoclious  for 
all  estates,  which  have  hethcrto  byn  supposed  to  be  unprac- 
tyzable. 

A  dcvice  wonderfull  strange  is  alsoe  founde  out  whereby 
a  vessell  of  burden  maie  easilye  and  safely  by  guided  both 
against  the  winde  and  tide  *. 

*  Notliing  is  niore  easy  than  to  picture  the  results  of  supposititions  inventions 
on  paper ;  a  reniarkable  instance  ruay  be  seen  in  the  "  Famous  Ilistorie  of  Friar 
Bacon,"  edited  by  W.  J.  Thoms,  p.  24-5  : — "  Art  oftentimes  doth  those  things 
that  are  impossible  to  anncs,  which  1  -«111  make  good  in  some  few  examples.  I 
will  speak  onely  of  things  performed  by  art  and  nature,  wherein  shall  be  nothing 
magical :  and  tirst  by  the  figuration  of  art,  there  niay  be  made  instruments  of 
navigation  without  men  to  rowe  iu  them,  as  great  sliips  to  brooke  the  sea,  only 
with  one  man  to  steere  them,  and  tbev  shall  sayle  far  more  swiftly  tban  if  they 
were  full  of  men :  also  chariots  tliat  shall  move  witli  an  unspeakaljle  force,  with- 
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HENRY  MARSHALL  TO  LORD  BURGHLEY. 

[MS.  Lansd.  101,  Art.  16.  Orig.] 

Right  Honorable, — Forasmuch  as  I  have  of  late  devised 
two  rare  inventions,  the  which  may  be  profitable  to  my  con- 
trye,  and  damageable  to  the  enemyes  thereof ;  I  thought  it 
my  dutie  (having  found  your  honour  ahvayes  my  especiall 
good  lord)  to  ofFer  the  discoverie  of  the  same  to  your  lord- 
ship  before  anye  other.  The  which  if  your  honour  shall 
thinke  worthie,  maye  be  then  imparted  unto  Her  Majestie. 
The  first  is  an  engine,  whereby  the  walle  of  anye  towne  or 
castle  maye  be  defended  from  the  force  of  anye  canon :  aiid 
the  other  is  an  engyne,  which  shall  breake  the  araye  of  anye 
battell  being  readie  to  joyne :  the  which  engynes  are  easilie 
made,  and  yett  neither  verie  chargeable  nor  paynefull  to  trans- 
j)orte.  And  because  I  understand  your  honour  to  be  de- 
lighted  with  such  rare  inventions,  I  thought  it  good  to  make 
modelles  of  the  same,  whereby  your  lordship  may  the  easeHer 
conceave  my  intention,  and  the  better  judge  of  the  benefitt 
and  sequell  pretended.  Thus  fearing  to  be  troublesome  to 
your  honour,  and  craving  pardon  for  this  my  rashe  boldnes, 
I  wish  your  honour  good  health  and  long  hfe  to  God's  plea- 
sure. 

Your  honom''s  most  humble  in  all  duetifuhies, 

Hexry  ^L\rsiiall. 
To  the  right  Honorable  Sir  WiUiam  Cecill,  Kiiiyht, 

Lord  Burghley,  Lord  High  Treasurer  of  Eiigland, 
London,  the  Ist  of  June,  1595. 


EMERY  MOLINEUX  TO  LORD  BURGHLEY. 

[MS.  Lansd.  101,  Art.  17.  Orig.] 

1596. 
Right  Honorable, — As  I  have  ever  receaved,  so  I  ever 
acknowledge  your  honorable  favors  towardes  me,  and  where 
I  have  longe  endevored  to  be  a  hclpinge  member  to  my 
contry  (as  God  enhableth  me,  by  whome  every  good  and 
profitable  thinge  is  effccted,)   so  havinge  by  Him,  by  appa- 

out  any  living  creature  to  stirre  thciu.  Likewise,  an  instninicnt  niay  bc  made  to 
fly  witiiall,  if  one  sit  in  thc  niidst  of  the  instruincnt,  and  doe  turne  an  engine,  by 
which  the  wiugs  being  artiticially  coniposed,  niay  beat  ayrc  after  thc  manuer  of  a 
flvinic  bird." 
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rent  approbation,  ]icrfbnned  matter  of  service  worthy  to  be 
imbraccd,  I  cannot  l)ut  in  all  duty  not  oncly  acquaynt  your 
homiour  thcrcwitli,  but  ycklc  me  rcdy  to  subjcct  mysclfc 
and  it  to  your  honorablc  disposition.  And  althoughc  I  can 
not  so  dcmonstrate  the  substance  thereof  as  were  fitt  your 
honnor  shouUl  apprehend,  I  must  yelde  myselfe  to  your 
lordship's  good  conccipt,  assuringe  your  honnour  that  thc 
service  shal  be  suche  (might  it  plcase  licr  Majcstie  to  makc 
use  of  it,)  as  former  tyincs  havc  not  attayned  unto.  The 
eflicctcs  whcrcof  I  lcavc  cithcr  to  thc  judgmcnt  of  some  that 
your  honnoiu"  shall  appoint  to  survicwc  thc  same,  or  to  thc 
information  of  the  right  honorable  8ir  Wilham  Knowles,  Sir 
Henry  Knyvett,  8ir  John  Stanhopp,  Mr.  Thomas  Knyvett, 
and  othcrs  whoe  have  becn  ah'cdy  ])artakers  of  the  same  by 
viewc,  humbly  ])rayingc  your  honnour  to  acccj)t  mync  ende- 
vors,  and  to  contynuc  your  honorablc  favours  no  furthcr  then 
I  intcnd  my  desircs  to  doc  your  lordship  and  your's  myne 
uttermost  service. 

Your  lordshij)'s  ever  at  comaunde, 

Emery  Molineux. 
To  the  Riyht  Honorable  the  Lord  Burleighe, 
Lord  Highe  Treasurer  of  England. 


WILLIAM  LOWER  TO  THOMAS  HARRIOT. 

[MS.  Addit.  6789.  Orig.] 

Ira  'venti,  March  4th,  1611. 
Sir, — I  never  loved  huntinge  till  you  furnished  mee  with 
dogs,  I  will  henceforward  j)rove  another  Nemrode ;  indeed  I 
sought  both  arkes  and  tangents  in  the  tables  by  proportion 
onlie ;  so,  in  a  worde,  you  have  made  me  see  my  faulte ;  in 
two  or  three  more  you  have  taughte  me  to  amende  it ;  onlie 
your  curre  dog  Petiscus  will  not  come  into  my  sighte :  but 
after  a  weekes  vaine  anger  and  points  in  seekinge  for  hira,  I 
found  at  last  it  was  not  the  poore  curres  faulte,  but  Mr.  Bills, 
that,  sendinge  me  the  second  edition  of  the  Origonometria, 
sente  me  onlie  the  tables ;  so  as  turninge  the  pages  ^5,  76, 
78,  79j  of  the  first  edition  (which  is  all  I  have)  I  found  no 
such  thinge  as  you  sited,  nor  no  such  examples  as  you  added. 
This  is  not  the  first  time  that  Bill  hath  sent  me  imperfect 
copies ;  I  pray  let  him  understand  so  much.  So  you  see  I 
am  defeated  of  the  curre  dog,  savinge  what  I  pick  out  of 
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your  letter,  which  indeed  is  not  enough  to  give  me  satisfac- 
tion.  Let  Kitt,  when  he  goes  next  to  London,  speeke  to  Bill, 
or  att  the  Blackfriers,  for  a  perfect  copie  of  Petiscus ;  my 
bi'other  the  captaine  will  send  it  to  me  speedihe.  The 
touch  that  you  give  of  your  doctrine  of  differences  or  trian- 
gular  nombers,  ....  me  of  them,  wherin  to  understand 
somethinge,  I  will  one  day  bee  a  begger  unto  you.  Your 
dog,  that  hunts  by  the  sines  onhe,  and  I  am  growen  famihar, 
and  he  is  an  excellent  dog ;  but  your  she  bitch  hath  no  fellow 
for .  .  .  .  ,  onhe  she  is  slow ;  I  had  not  lost  hir,  but  knew  hir 
goodnesse  wel  enough:  the  reason  why  I  did  nott  use  her  in 
the  former  workes,  was  because,  beinge  in  way  of  calculation 
by  the  tables  onhe  in  that  practise,  I  endevored  to  cleare  that 
way  of  all  rubbs ;  also  because  I  conceaved  it  to  be  the  short- 
est,  I  hastned  (so  greedie  was  my  desire)  to  see  the  issue  of 
my  worke ;  so  that  by  the  assistance  of  thes  dogs  of  yours  I 
grow  so  confident  as  to  undertake  to  pursue  in  chace  anie 
game :  but  then  onhe  I  shal  be  sm'e  that  nothinge  doe  escape 
me,  when  you  shall  please  to  imparte  unto  me  a  betch  of 
your  triangular  kinde. 

I  need  not  bee  so  curious  to  send  you  my  doubts  in  indi- 
viduo,  for  howsoever  you  satisfie  me  in  private  as  you  have 
done  now,  nevertheless,  because  you  require  it,  I  have  sente 
them  in  two  supplements,  the  one  unto  my  letters  that  you 
have  ah*eadie,  the  other  unto  thes,  which,  unlesse  you  had 
remembered  me  of,  I  shoukl  have  omitted  againe. 

My  worke  is  crowned  now  you  allow  of  it,  and  indeed  ther 
wanted  in  mee  nether  will  nor  industrie  to  accomphsh  it,  nor 
in  you  will  nor  skill  to  instruct  me  in  the  sacred  wayes  of 
arte ;  be  you  therfore  ever  of  me  unconquerabhe  respected, 
or  be  I  not  att  aU. 

You  have  recomforted  mee  much  to  intimate  that  anie 
greate  difference  in  my  workes  will  discover  a  farther  mis- 
terie ;  for  I  was  almost  dismaied  to  find  thes  second  observa- 
tions  give  an  Aphehe  ditferent  for  the  former  3  or  4  degrees. 

Of  this  later  worke  I  send  you  all  the  numbers  given  and 
found,  and  had  also  of  manie  more  by  this  time,  if  the  impos- 
sible  issue  of  this  last  worke  had  not  stayed  my  proceedinge  till 
I  receaved  your  censure  of  it.  As  you  direct  me  I  will  proceede 
to  doe  them  all,  for  I  am  growen  verie  experte  in  this  calcu- 
lation.  I  did  not  mislake  that  a  /3  in  the  diagramme  I  sent 
you  was  double  the  eccentricitie,  and  therfore,  before  the  re- 
cepte  of  your  letter,  in  this  second  worke  I  had  placed  /3  att 
the  center,  and  co  att  the  centrorde,  not  onhe  that  a  /3  mighte 
still  remaine  with  Kepler  the  single  eccentricitie,  but  to  make 
it  also  corresponde  with  your  vice  royall  probleme  beare  with 
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this  imitation.  Concerningc  the  Joveall  starres  I  writte  no- 
thinfre  otthem  last,  because  I  had  nothinge  to  writte  ;  for  in- 
dccde,  although  both  I  and  the  yonge  philosopher  att  Han- 
bcsbrooke  havc  ol\cn  and  in  verie  clearc  nights  (when  Prc- 
scpe  was  most  ])laine  to  ])cc  seenc  without  the  cyhndcr) ; 
whcn  wec,  1  say,  havc  oftcn  dihgenthc  obscrvcd  Jupiter,  wcc 
could  ncvcr  scc  anie  thinge  ;  I  impute  it  to  the  duUncsse  of 
my  Hghtc,  for  onhe  with  your  greate  glasse  1  could  se  them 
in  London. 

That  you  have  made  so  manie  exellent  observations  of  them 
I  am  most  ghid  of,  for  you  havc  gotten  thc  starte  of  all  in  H- 
mitingc  thcr  ])criods. 

Thcr  pcriods  are  veric  mcr\cilous,  especiallie  that  of  Jovi 
proxhiiKs,  whos  scituation  also  is  no  lcsse  merveilous,  bcinge 
not  onc  diamctcr  of  Ju])itcr  of  from  him.  Of  thcs  thinges 
and  thos  othcr  mirabilia  quce  indies  juvenis,  I  longe  to  bee 
with  you  to  discourse  of  them.  My  wiffe  is  well.  Now  you 
know  all  my  comfortes.  I  have  lost  my  second  boy  also,  and 
wcl  nccrc  cighty  catlc  of  thc  murraine,  and  the  dic  still ;  now 
you  know  all  ray  discomfortes  and  losses.  Farewell,  and  lctt 
not  the  hugenesse  of  this  missive  discourage  you  from  reed- 
inge  of  it ;  doe  it  at  lcisure  and  by  peeces  accordinge  to  your 
bcst  oi)j)ortunitics,  and  somctimcs  visc  the  jjowcr  you  have  in 
mc,  which  is  to  disjjose  of  mce  accordinge  to  thc  utmost  of 
all  or  anie  of  my  abilities. 

Your  faithfull  frind, 

WlLLIAM  LOWER. 

By  thc  helpe  of  your  dogs,  I  will  revew  all  thos  workes  of 
anie  that  cxhibitc  the  distancc  in  thc  elliijses,  equal  or  neer- 
cst  to  thc  samc  distancc  found  bcforc  (for  thc  workes  u]3])on 
the  former  positions  of  S  in  the  cccentricke,  which  were 
onhe  to  find  out  this,  I  tliinke  you  care  not  for) ;  and  when  I 
havc  ]^crfected  them,  I  will  send  thcm  unto  you,  with  all  the 
numbcrs  given  and  found,  whether  the  qucsitc  consent  or  no, 
sincc  you  so  requirc  it. 
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WILLIAM  LOWER  TO  THOMAS  HARRIOT. 

[MS.  Addit.  6789.  Orig.] 

Ira'  venti,  April  LJth,  1611. 
I  so  ovenvhelmed  you  the  last  time  with  a  longe  letter  as 
it  is  just  I  should  make  you  amends  now  with  one  as  shorte. 
To  send  you  none  at  all  (which  perchance  had  bene  best, 
consideringe  the  use  you  have  of  all  your  time)  I  could  not 
consent  unto,  out  of  the  addiction  and  dehght  I  have  to  bee 
still  conversinge  with  you ;  therefore  I  will  onHe  signifie  how 
it  is  with  us,  and  so  an  end.  My  course  of  calculation  I  have 
stopte  untill  I  heare  from  you ;  the  two  greate  causes  of  my 
stay  I  declared  in  my  last  letters.  I  fell  since  into  Vieta^s 
last  probleme  of  his  second  apendicle,  Apol.  Gal.*,  and  com- 
pared  his  way  with  yours  that  you  last  gave  me :  but  to  con- 
fesse  a  truth  I  can  have  my  will  of  nether ;  and  the  probleme 
appeares  to  me  not  universall,  but  requires  determination ; 
for  let  the  h  a  given  have  the  same  sides  ab,  ac,  that  Vieta's 
hath,  and  lett  v'  s"  be  the  sarae  that  Vieta  gives  ;  now  I  will 
give  a  A  that  shall  have  thes  sides,  so  as  it  shal  bee  impossi- 
ble  to  find  anie  pointe  from  whence  hnes  drawen  unto  the 
corners  be  in  the  given  rate,  and  that  is  by  giving  a  A  with 
the  same  sides  ab,  ac,  but  in  such  position  as  the  <  bache 
>  or  < ,  then  Vieta's  <  b  ac,  in  such  measure  as  Vieta's  two 
circles  doe  nether  cut  nor  touch.  This  rubbe  put  me  out  of 
this  course,  wheruppon  1  betooke  me  to  your  problemes  for 
the  distinguishinge  of  the  sides  of  A^^^  whether  the  summe 
or  difFerence  of  the  sides  and  the  angle  adjacente  or  contained 
with  the  other  side  were  given  in  this.  I  proceed  still  with 
much  pleasure  and  satisfaction.  I  have  also  putt  in  order  all 
thos  propositions  which  you  also  gave  me,  but  I  had  copied 
in  lose  papers  and  with  ill  diagrammes,  so  that  all  the  thinges 
stand  well ;  and  so  I  thanke  God  doe  we  also,  excepte  my 
catle,  which  have  al  this  winter  bene  persecuted  with  the 
mun^aine ;  since  Christmas  verie  neere  I  have  lost  100  beastes, 
— Vieta's  sacrifices  to  the  witch  Melutina  for  the  invention 
of  one  probleme.  But  I  skarce  keepe  my  promise  with  you. 
Farewell.     I  am  all  yours. 

WlLLIAM    LOWER. 

To  his  especial  good  frind,  Mr.  Thomas 
Harriott,  delivcr  thes. 

*  The  Jjjollonim  Gallm  of  Vieta  was  first  jniblished  in  1600,  and  coiitains  a 
restoration  of  the  lost  treatise  on  tangencies,  which  Papjms  describes  as  fonning 
part  of  the  roTros  (ivaXvofievo?.  Sec  the  artiele  Ajiollonius  in  the  New  General 
JJiograiihical  Dictionary,  which  was  written  by  the  ccUtor  of  tlii»  vohinie.  The 
I>rol)lem  which  Lowcr  refers  to  is  onc  of  the  iiiost  geucral  in  thc  serics. 
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WILLIAM  LUWER  TO  TIIOMAS  HARRIOT. 

[MS.  Addit.  6789.  Orig.] 

Ira'  venti,  Friday,  July  19th,  1611. 
Since  you  incourage  me  so  much  I  will  proceede  in  thos 
calculations  of  J ,  and  as  I  tinish  anie  I  will  send  theni  unto 

you  ;  indced  to  tind  the  issue  so and  in  thc  later  so 

impossible  to  be  reconcik^d,  had  utterhe  discouraged  me,  but 
that  now  by  your  letter  I  perceave  ther  may  bee  good  use 
made  cven  of  ther  discordancc,  thcrfore  of  this  I  will  say  no 
morc  till  1  scnd  you  morc.  Thc  lcasure  that  the  countrie  hfe 
alfordeth  us  hcrc,  hath  given  me  meanes  to  run  over  manic 
things  since  I  lctt  thc  course  of  calculation,  but  amongst 
others  thc  .3  vexations  of  scicntificall  mortals  hath  held  me 
most,  to  wit,  the  squaringe  of  the  circle,  the  dubUnge  of  the 
cube,  and  the  philosopher^s  stoone.  From  the  first  I  am 
come  of  handsomehe  cnough,  and  have  made  myselfe  much 
sporte  in  thc  discovcrie  of  mine  owne  parallogismes,  but  in 
the  hiter  I  stickc  still,  and  am  hke  to  make  you  sporte  here. 
I  come  fairehe  of,  but  indeed  I  have  here  much  otium,  and 
thcrcfore  I  may  cast  awaye  somc  of  it  in  vaine  pursuites, 
chusinge  ahvayes  rather  to  doe  somethinge  worth  nothinge 
then  nothinge  at  all.  How  farre  I  had  proceeded  in  this,  I 
ment  now  to  have  given  you  an  account,  but  that  the  reporte 
of  the  unfortunate  Erle's  relapse  into  calamitie  makes  me  be- 
leive  that  you  are  enough  troubled,  both  with  his  misfortunes 
and  my  lady's  troubles ;  and  so  a  discourse  of  this  nature 
would  be  unseasonable.  Neverthelesse,  give  me  leave  to 
crave  a  Avorde  or  two  in  answere  of  thes  doubts^  which  I  will 
beesilie  propound  as  foUoweth : — 

\.  First  whether  O  and  ([  be  bodies  so  difficulte  to  be 
dissolved  as  alchemists  affirme,  I  meane  by  dissolution  (as  I 
thinke  they  doe),  that  they  must  bee  petrifyed  and  distilled  ? 

2.  If  they  may  bee  dissolved,  whether  with  one  simple  alone 
or  with  manie  ? 

3.  If  they  may  be  dissolved  and  petrifyed,  whether  ther 
rectifyed  partes,  beinge  conjoyned  againe,  will  be  multiphed 
in  virtue  ? 

4.  And  lastlie,  that  which  should  have  bene  asked  first,  an 
sit  elixir  ? 

But  at  this  time,  this  much  is  to  much.  I  am  sorrie  to 
heare  of  the  new  troubles  ther,  and  pray  for  a  good  issue  of 
them,  especiallie  for  my  ladie's  sake  and  her  fine  litle  ones. 
So  for  the  presente  I  rest,  as  of  old,        Your  true  frind, 

WlLLIAM  LOWER. 

To  his  especiall  good frind,  Mr.  Thomas 
Harriott,  att  Sion. 
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THOMAS  AYLESBURIE  TO  THOMAS  HARRIOT. 

[MS.  Addit.  6789.  Orig.] 

Margett,  AprU  15th,  1613. 
Good  Mr.  Harriotts, — Bycause  I  have  no  other  newes  to 
send  you,  you  shall  only  receave  the  bare  relacion  of  our 
voyage  from  Chathara  to  Margett  att  the  Xorth  Forland, 
which  I  can  tell  you  in  breifFe,  though  it  was  to  us  (new  sea- 
men)  \ery  tedious.  For  wee  went  on  board  the  sixt  of  April, 
and  are  but  now  arrived  att  the  Foreland  the  15.,  which  you 
will  say  is  very  longe,  but  that  you  know  the  danger  of  the 
sands,  and  contrarie  winds  too,  if  yours  att  Sion  agree  with 
ours  att  sea.  I  have  learned  here  certaine  strange  words 
amonge  our  mariners,  which  to  interpret  will  require  some 
tyme.  If  we  had  bene  at  Ylushinge,  I  mought  perhaps  have 
told  you  more,  but  I  could  forbeare  writinge  to  you  noe 
longer,  though  to  Httle  purpose,  savinge  only  to  lett  you  un- 
derstand  that  wheresoever  I  am,  I  am  bound  to  remember 
vou,  and  soe  rest 

Your  very  loyteringe, 

but  lovinge  skollar, 

Thomas  Aylesburie. 

I  must  not  forgett  to  tell  you,  your  glasses  have  fitted  ray 
Lord  excellenthe  well ;  and  soe,  as  I  feare  you  will  leese  them 
both,  but  not  without  your  owne  consent,  I  have  noe  aucto- 
ritie  to  promise  till  you  give  leave*. 


JOHN  RUDSTON  TO  THOMAS  HARRIOT. 

[MS.  Addit.  6789.  Orig.] 

June  9th,  1615. 
Sir, — As  by  experience  I  have  found  your  singular  hu- 
maintie  by  our  late  conferences,  to  make  good  the  noble  fame 
of  your  great  learning,  so  hath  itt  emboldened  me  by  this  my 
letter,  to  request  that  you  would  send  me  word  by  this  bearer 
what  the  variation  of  the  needle  is  about  Mosco.  For  at  this 
present  I  have  such  an  ympediraent  fallen  into  ray  toes,  that 
I  cannot  walke  abroade,  otherwise  I  had  beene  the  presenter 

*  Ayleshurie  is  frequently  mentioned  as  one  of  the  scientific  circle  of  Briggs, 
Harriot,  Warner,  and  others.  Some  of  his  astronomical  ohsenations  are  presened 
in  MS.  Birch,  4408,  and  are,  as  far  as  I  know,  the  only  remaining  memorials  of 
his  attachment  to  science. 
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of  this  iny  rcqiiest  unto  you  inysfltc,  whicli,  if  it  inij^ht  havc 
liccnc,  I  shoulil  thcn  havc  inovcd  somc  uthcr  (jucstions,  vi/. 
whctlicr  it  is  ])robiiblc  that  thc  variation  can  be  in  any  placc 
ot"  the  vvorkl  iso  dc^rccsj  or  tlie  nortli  point  of  the  nccclle 
stand  directly  to  the  south.  Aliso  whcther  a  shi})pc  saiUng 
right  east  or  vvcst  by  the  compasse,  keepcs  upon  a  ])araHcll, 
as  the  common  reccived  oj)inion  amon«rst  maryners  is,  which 
I  thinkc  not,  bccausc  thc  cast  and  \vest  of  the  coin])assc  is  a 
tan^rt-nt  to  thc  j)arallcll,  but  how  little  soevcr  it  so  continucs 
in  sailin^,  it  is  a  j)ortion  or  arch  of  the  great  circlc  of  the  east 
and  wcst,  and  thcrcforc  (I  conccivc)  cannot  but  declinc  from 
the  j)arallell.  But  ccasing  to  trouble  you  with  tliese  manner 
of  qucstions,  I  cravc  ])crdon  for  tliis  my  boldnes,  resting 

Att  your  command, 

JoiIN  RUDSTON*. 

To  hts  very  yoodfrend,  Mr.  llaryolt  in 
Hluck-fryurs,  be  these  deliuered. 


TIIOMAS  AYLESBURIE  TO  THOMAS  HARRIOT. 

[MS.  A(l(Ut.  G789.  Orig.] 

Ncwmarkett,  January  19th,  1C18-9. 

Sir, — Though  I  have  bene  yet  soe  little  a  while  att  New- 
markctt,  that  I  have  not  any  thing  of  moment  to  ymjjort,  yet 
1  thinke  it  not  amisse  to  write  a  bare  salutations,  and  let  you 
know,  that  in  theise  wearie  journeys  I  am  oftentimes  com- 
fortc(l  with  the  remcmbrancc  of  your  kind  love  and  ])aynes 
bcstowcd  on  your  loyterinfr  scholar,  whose  little  credit  in  the 
way  of  lcarning  is  allwaies  undcrproppcd  with  the  name  of 
soe  worthie  a  maister.  The  comet  being  sijent,  the  talke  of 
it  still  runnes  current  here.  The  King^s  Majesty  before  my 
comming  sj)akc  with  one  of  Cambridg  called  Olarentia  (a 
name  able  to  beget  beleefe  of  some  extraordinarie  qualities), 
but  what  satisfaction  he  gave  I  cannot  yet  learne ;  here  are 
])ai)ers  out  oi"  Si^ayne  about  it,  yea  and  from  Roome,  which  I 
will  endeavour  to  gett,  and  meane  that  you  shall  partake  of 
the  newes  as  tyme. 

Cura  ut  vuleas  et  me  ameSy  who  am  ever  trulie  and  unfayn- 
edly  yours  att  command, 

Thomas  Aylesbubie. 

To  my  right  woorthie  frend,  Mr.  Thomas 
Harriot,  att  Syon,  theise. 

*  An  akronomical  tieatise  by  John  Rudstou  on  the  "  great  conjunction  of  Ju- 
piter  and  Saturn"  in  1023,  is  picser\ed  in  MS.  Harl.  5211. 
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THOMAS  HARRIOT  TO  THE  DUKE  OF 
NORTHUMBERLAND. 

[MS.  Harl.  6002.] 

Syoii,  June  13th,  1619. 

Sir, — When  Mr.  Warner  ancl  Mr.  Hues  were  last  at  Sion, 
it  happened  that  I  was  perfecting  my  auntient  notes  of  the 
doctrine  of  reflections  of  bodies,  unto  whom  I  imparted  the 
mysteries  thereof,  to  the  end  to  make  your  lordship  ac- 
quainted  with  them  as  occasion  sen^ed.  x\nd  least  that  some 
particulars  might  be  mistaken  or  forgotten,  I  thought  best 
since  to  set  them  down  in  writing,  whereby  also  nowe  at 
times  of  leasure,  when  your  minde  is  free  from  matters  of 
greater  waight,  you  may  thinke  and  consider  of  them,  if  ybu 
please.  It  hacl  been  very  convenient,  I  confess,  to  have 
written  of  this  doctrine  more  at  large,  and  particularly  to 
have  set  downe  the  first  principles,  with  such  other  of  ele- 
mentall  propositions,  as  all  doubtes  might  have  been  pre- 
vented ;  but  my  infirmitie  is  yet  so  troublesome,  that  I  am 
forced,  as  well  that  as  other  traits,  to  let  alone  till  time  of 
better  abilitie.  In  the  meane  time  I  have  made  choyce  of 
these  propositions,  in  whose  expHcation  you  shall  find,  I 
hope,  the  summe  of  all  that  of  this  argument  is  reasonable  to 
be  dehvered.  And  if  any  doubtes  doe  arise  either  of  the 
hypothesis  therein  used,  or  of  the  concomitants  and  conse- 
quences  therein  also  intimated,  although  upon  clue  considera- 
tion  onely  they  may  be  resolved,  yet  because  I  am  beforehand 
in  consideration  of  these  matters,  I  shall  be  ready  when  I 
have  notice  of  them  to  give  your  lordship  full  satisfaction  for 
your  ease.  And  seeing  that  my  purpose,  God  willing,  is 
within  a  few  days  to  see  your  lordship,  I  cease  from  more 
wordes,  resting,  &c.* 

T.  Harriot. 

*  The  llarl.  MSS.,  eenerally  ascribed  to  Ilarriot,  and  even  by  the  late  Professor 
Rigaud,  are  iu  the  handwritin";  of  Sir  Charles  Cavendish.  In  MS.  Harl.  608.3  is 
a  paper  in  the  autograph  of  Harriot,  "  de  numeris  triangularibus,"  whicli  appears 
to  have  hitherto  escaped  the  notice  of  his  biographers.  According  to  Aubrey,  the 
Duke  of  Northumberland  gave  llarriot  a  peusion  of  £400  per  annuni,  and  to  Ro- 
bert  llues  and  Waker  Wanicr  he  gave  .€40  (Livcs,  p.  368).  Hues  was  the  author 
of  a  pojiidar  Httle  work,  dp  u.m  (jloborum,  which  passed  through  several  editions, 
and  was  also  translated  into  Enghsh.  I  do  not  know  whether  a  Mr.  Hues,  who 
is  meutioned  iu  MS.  Harl.  4728,  p.  5,  as  liaving  been  a  chaplain  at  thc  Uermudas, 
be  the  sarae  person. 
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SAMUEL  TURNER  TO  THOMAS  HARRIOT. 

[MS.  Addit.  6789.  Orig.] 

Sir, — These  shall  request  you  to  forgive  rae  my  absence 
untill  to  morrowc ;  thcn  1  shall  give  you  a  more  particular 
accounte  of  my  discourse  with  Maycrnc.  In  the  mcane  time, 
I  shall  lett  vou  knowc  that  he  cannot  possibly  com  to  Lon- 
(h)n,  thoughc  lic  havc  manny  occasions  to  invite  liim  to  it, 
l)ut  hc  dcsicrs  much  to  sce  you  thcrc ;  but  bctweenc  this  and 
twesday  he  will  send  you,  under  his  hand,  ihe  methode  that 
he  wolde  advise  you  in  the  cure*.  Tomorrowe  I  shall  sce 
you  myselfe.     In  the  meane  time,  I  rcmainc 

Your  assurcd  frende, 

Sam.  Turner. 

To  /tis  very  goodfrende,  Mr.  Hariot,  give  these. 


IIEXRY  BRIGGS  TO  TIIOMAS  LYDYAT. 

[MS.  Bodl.  313.  Orig.] 
Good  Mr.  Lydiat, — My  desire  was  to  have  seen  you  here 
this  Act,  and  to  ha\c  cnjoycd  your  company  and  conference 
about  our  comnion  busincss,  the  furthcring  of  such  as  desire 
to  undcrstand  the  mathematics,  and  to  have  desired  you  to 
have  holpen  me  to  Origanus,  whereof  I  should  have  some 
continual  use.  I  pray  you  therefore  send  it  me  safe,  and 
leave  it  for  mc,  if  I  be  not  in  town,  with  Mr.  Crane  of  New 
Collcgc,  my  very  good  fricnd,  or  when  you  think  good,  that 
at  my  coming  homc  I  may  not  fail  to  have  it.  I  am  still  at 
my  logarithms,  and  can  neither  finish  them  to  my  mind  nor 
lct  thcm  alonc.  If  your  caUing,  being  of  so  high  a  nature, 
would  give  you  leave  seriously  to  intend  other  busincss,  I 
should  intreat  you  to  strive  to  get  out  your  meditations  and 
great  pains,  and  to  demonstrate  every  thing  as  you  go,  with- 
out  which  I  think  you  cannot  have  that  acceptance  and  ap- 
plause  that  your  great  pains  have  deserved.  But  we  that 
have  no  such  erainent  business  may  be  busied  about  these 

*  Harriot  died  on  the  2nd  of  July,  1621,  of  a  cancerous  ulcer  in  the  hp.  1 
give  this  short  letter  as  a  biographical  illustration.  In  the  same  voUime  are  drafts 
of  two  letters  from  Ilarriot  to  his  physicians,  detailing  the  nature  of  his  complaint, 
and  dated  in  1614  and  I61,t,  which  shows  that  he  niust  have  been  harassed  with 
this  disease  for  some  years.  Theodore  Mayerne,  mentioned  in  this  note,  was  a 
very  eminent  physician  at  the  time ;  but  it  does  not  appear  to  be  generally  iinown 
that  several  volumes  of  medical  coUectanea  in  his  autograph  are  preserved  in  the 
Cambridge  Pubhc  Library. 
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trifles  in  respect,  though  in  themselves  they  deserve  to  be  of 
good  account.  Thus  wishing  you  all  happiness  and  success 
to  your  liking,  I  take  my  leave. 

Your  very  assured  loving  friend, 

Hexry  Briggs. 
From  Merton  CoU:  this  11  July,  1623. 


THOMAS  LYDYAT  TO  HENRY  BRIGGS. 

[MS.  Bodl.  313.] 
Mr.  Briggs, — There  was  dehvered  to  me  yesterday,  in  the 
afternoon,  at  Banbury,  by  one  of  my  neighbour  ministers,  a 
letter  from  you  bearing  date  the  11  of  July,  i.  e.  Friday  was 
sennenet,  which  he  said  was  deUvered  to  him  yesterday  was 
sennenet,  the  morrow  after  the  Act.  And  touching  that  you 
write  therein  about  your  Origanus,  for  which  I  thank  you, 
and  your  Kepler :  because  you  signified  you  were  Ukely  to 
be  from  home,  I  have  written  to  Mr.  Crane  of  New  CoUege, 
with  whom  you  wished  me  to  leave  them  in  your  absence, 
and  sent  money  to  buy  others  of  the  same  for  me,  or  rather 
for  yourself,  because,  as  I  told  you,  yours  were  somewhat 
bruised  and  wronged  by  my  carriage,  and  peradventure  might 
be  more  in  the  recarriage. 

Now  whereas  you  renew  your  motion  of  demonstrating, 
thereto  I  answer  stiU,  as  before,  bene  mones.  And  whenso- 
ever  you  or  any  man  else  from  generaUty  shaU  proceed  to 
particular  specifying  of  any  assertion  of  mine  not  suflficiently 
deraonstrated  and  proved  according  to  the  nature  thereof,  I 
wiU,  by  God's  grace,  do  my  best  endeavour  to  demonstrate 
and  prove  it  better.  But  I  hold  not  a  diagramme  the  only 
way  and  means  of  demonstrating,  nor  so  generaUy  necessary 
as  you  seem  to  urge.  To  give  you  an  instance ;  I  met  the 
other  day  at  London,  with  Lansbergius  his  Progymnasmata 
Astronomiae  restituta;,  where  in  the  10  pag.  applying  the 
sun's  paraUaxc  to  Hipparchus  his  ^Equinoctial  observations, 
to  make  them  scrve  his  turn,  he  sets  down  a  diagramme  to 
demonstrate  that  the  true  vernal  ^equinox  is  sooner,  and  the 
true  autumnal  later  than  the  apparent,  in  regard  of  the  paral- 
laxe,  which  to  me  seems  superfluous.  For  having  granted 
that  the  paraUaxe  makes  the  sun  seem  lower  than  truth,  he 
that  cannot  thereupon  conccive  that,  in  his  ascent,  he  attains 
the  vernal  sooner  than  he  seems  to  attain  it,  and  contrarywise 
in  his  descent  he  seems  to  attain  the  autumnal  sooner  than 
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hc  cloth  attain  it;  and  conscqucntly  the  vernal  triic  mnst 
nceds  be  sooner,  and  the  antumnal  true  later  than  the  appear- 
ing :  say  I,  he  that  caunot  conccive  the  ncccssity  hcrcof 
^vithout  a  (haf^rannnc,  is  a  \cricr  duncc  than  myself,  and  not 
far  from  that  itching  morbo  dcmonstrandi  that  somc  have 
complained  of  bcfore  me.  In  a  word,  I  hold  it  as  absurd  to 
rccjuire  diagrammes  whcrc  thcy  are  ncedlcss,  as  not  to  put 
thcm  whcrc  is  nccd.  And  if  thcre  bc  any  that  ■vvill  not  look 
upon  my  writings  for  want  of  diagrammes,  they  may  look 
bcsidc  thcm,  and  thcy  will  for  mc. 

Furthcr  io  acquaint  you  with  my  studies,  I  have  within 
this  twclvcmonth,  sincc  my  last  bcing  at  Oxford,  scribled  out 
three  inchoate  and  inq)erfect  treatises  of  astronomy  :  the  first, 
of  the  obliquity  of  thc  zodiak  in  our  agc,  which  rcpulsing 
thc  inscnsiblc  inobscrvable  paraUaxc,  and  thc  imaginary  re- 
guhir  rcfraction  obtrudcd  l)y  Tycho,  I  find  with  Regiomon- 
tanus  and  tlic  Landgravc,  to  bc  23^  dcgrecs  at  the  most:  the 
sccond,  of  the  sun's  apparcnt  anomaly  and  eccentricity, 
which  I  have  by  many  obscrvations  confirmed  to  be  accord- 
ing  as  1  before  supposed,  18^  days,  and  333^,  whereof  the 
radius  is  1(K),00() ;  with  thc  grcatcst  prosthapha;resis,  igr.  54 
str.  42  scc. :  thc  third  is  of  the  place  of  the  Sun's  Apoga^um  ; 
for  the  rcvcrsing  whcrcof  to  the  /Estine  Solstice  and  bcgin- 
ning  of  Cancir,  I  have  with  much  labour  found  out  above 
fifty  good  observations  of  Waters,  the  Landgraves,  Byrgius 
his,  and  Tycho's  own  last  Bohcmicks.  But  speed  these  as 
thcy  may,  with  diagrammes  or  without,  I  am  rcsolved  against 
thc  bringing  in  of  the  Gregorian  year  and  calendar  into  our 
covuitry,  to  oppose  my  grcat  Pcriod  or  Aimus  Magnus ;  and, 
with  God's  help,  to  maintain  against  whatsocver  Jesuit  or 
Papist ;  and  in  rcgard  of  thc  contcmpt  and  disgrace  that  hath 
been  oifered  my  poor  self  and  it,  to  stand  for  a  reward  of  my 
])ains  in  finding  or  restoring  of  it.  But  haste  brcaks  ofF  this 
idle  talk.  I  was  even  chiding  ripe  with  my  neighbour  mi- 
nister  for  keeping  your  lctter  so  long  in  his  hand.  I  know 
not  whether  he  doubted  me  to  be  the  man  to  whom  it  was 
meant,  because  you  endorsed  it  to  Alkerton  in  Buckingham- 
shirc.  Indeed  my  direct  way  to  Alkcrton  from  London, 
whencc  I  came  upon  Friday  was  sennenet,  the  llth  of  July, 
vvhich  day  your  letter  bears  date,  is  to  Ailesbury,  and  so  all 
along  through  Buckinghamshire  ;  but  Alkerton,  my  native 
soil  and  dweUing-place,  is  in  the  utmost  skirt  of  Oxfordshire 
northward,  as  I  have  heretofore,  although  not  demonstrated, 
yet  declared  without  a  diagramme  in  mine  Astronomical 
Epistle,  a  copy  whereof  I  remember  I  gave  you.  And  from 
thence  at  this  time,  I  thank  God,  in  health,  I  take  leave  of 
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you ;  the  23  of  Julian  July,  and  4th  of  ours,  on  Wednesclay 
Mornmg,  1G23. 

Yours,  Thomas  Lydyat. 


THOMAS  MAN  TO  THOMAS  LYDYAT. 

[MS.  Bodl.  313,  Orig.] 

April  19th,  1625. 
Sir, — In  your  letter,  written  to  Mr.  Crane,  and  dated  the 
23rd  of  July,  1623,  you  made  mention  of  a  manuscript,  which 
was  a  paraphrase  of  Ptolomie's  Ahnagest,  and  extant  in  our 
Library*:  out  of  which  you  desired  to  have  copied  out  the 
beginning  of  the  third  book  so  far  as  to  those  words  answer- 
ing  the  Greek  rourwv  8'  ovrco^i  e^^^ovrcov,  &c.,  together  with  the 
raarginal  notes,  and  if  there  were  ought  else  to  be  found  either 
in  the  beginning,  or  end  thereof,  or  any  where  else  concerning 
the  antiquity  and  author  of  it.  To  give  you  satisfaction 
herein,  Mr.  Warden  hath  taken  great  care  and  pains;  for  he 
hath  employed  one  of  our  fellows  in  copying  it  out,  and  hath 
transcribed  it  himself.  You  shall  receive  both  the  copies  by 
the  bearer  hereof,  Mr.  WilUam  Griffith ;  but  I  fear  neither  of 
them  will  answer  your  expectation.  For  first,  whereas  you 
suppose  this  manuscript  to  be  a  paraphrase  of  Ptolomy,  it 
appears  plainly  by  the  same  book  being  extant  in  the  hbrary 
of  AU  Souls'  Coilege,  that  it  is  only  a  mere  translation.  In 
the  preface  of  which  book,  after  a  strong  commendation  of 
this  Ptolomy  and  his  work,  there  is  some  mention  made  of 
this  translation.  The  words,  bccause  they  are  a  sufficient 
proof  hereof,  and  ^nll  satisfy  your  demand  concerning  the 
author  and  antiquity  of  it,  1  have  sent  you  as  I  find  them  at 
the  end  of  the  preface;  and  they  are  these :  Liber  hic  pracepto 
Maimonis  regis  Arahuni,  qui  reynavit  in  Baldath,  a  Alahuzer 
filio  Josephifilii  Matte  Arismetici,  et  Sergio  filii  Elbe  Yplano, 
in  anno  12  et  2000  Sectce  Sarracenorurn  translatus  est ;  qui 
(juidern  liber  est  Magnus  dictus  Almagesti,  quem  BartholonKBus 
Bheleudensis  de  scientia  stellarum,  et  motuum,  qui  sunt  in 
coelo,  conscripsit.  The  same  translation,  but  without  this 
preface,  is  extant  in  the  samc  Library,  excus.  a  Petro  Liech- 
tenstein,  Colon.  Venetiis,  1515.  Again,  that  clause  which  you 
aiin  at  especially,  as  I  understood  by  Mr.  Doctor  Bainbridge, 

*  The  manuscript  here  referred  to  is  probahly  that  mentioned  in  Bernard's 
Catalogue  (fol.  Oxon.  1G97,  p.  37.)  under  the  title  of  "  Ptoloniau  almagestura  ex 
Arabica  in  Latinam  linguam  versuin."  This  forms  No.  281  of  the  manuscripts  in 
tlie  lihrary  of  New  CoUege. 
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and  which  in  our  manuscript  is  thus  in  the  tcxt,  si  in  corisi- 
(li'rationiljris  di;cepti  fui-riinus  in  quurtu  (liei,ut  sit  inter  ipsum 
el  smiiii  diffi-renfiuin  ijuurfa  dici;  this  chuisc,  I  say,  is  not 
found  in  thc  nianuscript  or  printcd  bouk  of  All  Souls ;  in  the 
printcd  book  not  at  all ;  and  in  thc  MS.  'tis  only  in  thc  niar- 
«rin  thus  :  ///  sif  iiitcr  ipsam  cf  suam  diffcrcnfium  quarta  dici. 
Other  diversities  of  reading  in  AU  Souls'  MS.  you  sliall  tind 
notcd  in  the  margin  of  onc  of  tliesc  copies.  As  for  the  mar- 
ginal  notes  in  our  MS.,  Mr.  Warden  hath  with  great  hd)our 
transcribcd  thcm  ;  thcy  bcing  writtcn  in  a  very  small  charac- 
ter,  and  full  of  abbreviations.  This  is  all  I  tliought  good  to 
acquaint  you  with  conccrning  this  mattcr.  If  you  shall  de- 
sire  to  bc  farthcr  ccrtiticd  in  any  special  point  out  of  this  MS., 
you  shall  tind  me  (besides  others)  as  wilhng  to  perform  at  any 
time,  as  now  to  promise  my  best  furthcrance  therein ;  and  so 
I  leaving  you  to  God's  protectiou,  rcst 

Your  friend, 
TiioMAS  Man. 


TIIOMAS  LYDYAT  TO  THOMAS  MAN. 

[MS.  15o(ll.  313.J 

Alkerton,  May  12th,  1625. 
Sir, — Touching  the  letter  I  received  from  you,  dated  April 
the  19th,  almost  thrce  wecks  since,  togcthcr  with  the  tran- 
script  out  of  the  Latin  paraphrase  of  Ptolemy,  as  I  termed  it 
in  my  letter,  wherein  I  dcsired  it  to  be  sent  me  almost  two 
years  agone,  then  decming  it  a  matter  of  no  greater  moment 
or  difficulty,  but  that  I  raight  easily  have  obtained  it  within 
two  or  three  days ;  whereas  you  wi'ite,  you  fcar  ncither  of  the 
copies  will  answer  mine  expectation  :  truly  mine  expectation 
thereof  was  no  greater  than  1  signified  in  my  letter,  and  had 
before  set  forth  in  print,  and  given  copies  thereof  into  your 
library,  that  you  nceded  not  to  be  ignorant  of  the  matter. 
But  I  must  confess  it  fell  out  very  greatly  contrary  to  mine 
expectation,  that  it  was  so  long  difFerred,  which  I  imagined 
might  have  been  so  soon  obtained;  and  that  made  me  at 
length  the  more  earnestly  to  urge  not  only  to  others  of  your 
fellows,  my  kind  friends,  according  as  I  met  with  them,  but 
in  the  end  also  to  your  worthy,  and  by  me  accordingly  re- 
spected,  Mr.  Warden  himself ;  I  say  the  more  earnestly  and 
almost  obstinately  to  urge  that  which  in  the  beginning  I  did 
not  so  much  respect :  because  I  began  to  suspect,  that  not  the 
difficulty  of  the  matter,  but  some  sinister  surmise  arising  upou 
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the  impairing  of  my  credit  amongst  you  was  the  cause  of  the 
difFerring  of  it  so  long,  contrary  to,  I  will  iiot  say,  your  pro- 
mise,  but  my  expectation.  Wherein  I  accounted  myself  not 
a  httle  \\Tonged,  yet  not  by  you,  but  by  some  other,  by  whose 
means  I  had  been  so  much  discredited  amongst  you  of  that 
excellent  society ;  whose  good  opinion  of  me  I  have  ever  yet 
esteemed,  and  so  shall  esteem  ever  while  I  Hve,  as  one  of  my 
greatest  worldly  comforts. 

Now  for  your  reasons  why  you  fear  your  transcripts  wiil 
not  answer  mine  expectation  :  first  because  it  appears  plainly 
to  be  only  a  mere  translation  which  I  supposed  to  be  a  para- 
phrase :  I  termed  it  so  by  reason  of  the  clauses  here  and 
there  inserted  more  than  the  text,  and  for  ilhistration  of  the 
text,  which  is  the  property  of  a  pai^aphrase  ;  and  I  thought  I 
might  the  boldher  so  term  it  because  Scahger  had  hkewise 
termed  it  before  me,  namely,  in  his  Tract.  de  Emend.  Temp., 
pag.  370,  calhng  both  the  author  Paraphrasten  Arabem,  and 
the  translation  itself,  Paraphrasin.  As  for  the  words  you 
transcribed  out  of  the  end  of  the  preface  of  All  Souls'  MS.,  to 
satisfy  my  demand  concerning  the  author  and  antiquity  of 
it :  the  antiquity  of  the  Arabique  was  no  part  of  my  demand 
or  doubt :  as  having  seen  the  same  long  since,  not  only  in  the 
forealleged  place  of  Scahger,  but  before  in  Christman's  Ap- 
pendix  to  Alfrugan,  pag.  471,  out  of  a  MS.  of  the  Palatine 
Library :  neither  yet  the  antiquity  of  the  first  Latin  transla- 
tion  out  of  the  Arabique :  which,  out  of  the  same  place,  and 
also  otherwise,  is  sufticiently  known  to  have  been  procured 
by  the  Emperor  Frederick  tlie  Second,  sirnamed  Siculus  : 
but  my  demand  was  concerning  the  antiquity  of  your  own 
particular  copy  of  that  translation.  Nevertheless  you  have 
done  well  that  you  have  transcribed  those  words  touching  the 
Arabic,  and  thank  you  for  it. 

Concerning  the  second  cause  of  your  fear,  namely  the 
clause  that  Mr.  Dr.  Bainbridge  gave  you  to  understand  I  did 
especially  aim  at :  neither  did  I  ever  tell  him  so  much,  nor 
any  man  else,  neither  is  it  true :  neither  doth  that  paraphras- 
tical  insertion,  being  either  whohy  or  partly  omitted  in  other 
MSS.  or  printed  copies,  make  much  either  for  or  against  the 
goodness  of  your  own.  But  the  clause  which  I  (hd  iudeed 
especially  aim  at,  and  iii  regard  whereof  chiefly  I  did  and  do 
term  your  old  Latin  translation  of  the  Almagest  a  paraphrase, 
is  that  immediately  foUowing  those  words  cited  by  me  in  the 
top  of  the  32nd  page  of  my  Astronomy  epistle,  a  circulo  ad 
circulum  [antequam  demonstraret] .  have  both  your  tran- 
scripts  :  but  as  1  have  read  it  herctofore,  because  1  could 
make  no  sense  of  the  other,  and  thereupon  made  an  annota- 

E  2 
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tion,  wliich  snnic  of  my  lcariK-d  fricnds  havc  sccn  almost  twn 

ycars  airoiic  :  Of/ (/i/ciit,  or  Ji/jtu  (jitcii/,  ov  (jiiod  (/irif/cnt  coii- 

sit/ri-atioiics  /)Osi/(/s.     'roiichinjj:  your  two   transcripts,  1  un- 

dcrstaiul  thc  fairer  of  thcin  to  bc  Mr.  \Vardcii's  own  hand- 

writiii;x:  forwhich  I  rcqucst  you  to  rctiirn  himfromme  many 

dutiful  thanks ;  withal  signifying  unto  hitn  that  1  had  not  so 

Httle  wit  or  manncrs  cithcr,  as  to  wish  himsclf  to  be  at  such 

j)ains  :  Ijut  uscd  his  namc  in  my  lcttcr  only  bccause  I  supposed 

hc  kncw   bcst  whom  to  cinploy  aboiit  it.     Concernin{2;  the 

point  in  controvcrsy  about  thc  confoun(hn;j:  or  (hvichnj^  of  two 

of  Ilipparchus  his  vernal  obscrvations,  I  pray  you  return  my 

commcndations  to  your  mathcmatic  reader,  whose  1  under- 

stand  thc  other  transcript  to  bc,  with  many  thanks  likewisc 

for  his  pains.     And  whcrcas  in  the  marjiinal  notcs  of  your 

manuscript  thcrc  is  cmc  a^ainst  the  verual  obscrvations,  which 

eithcr  I  liad  not  bcforc  markcd,  or  clse  have  since  for^-ottcn, 

namcly,  pro  priina  cst  secun(hi  vcl  transposita:   I  desirc  him 

to  scnd  me  word  whcthcr  that  appear  to  be  of  the  same  hand 

and  antiquity  with  the  othcr.     Again,  whereas  in  his  tran- 

script  afrainst  thosc  words,  ct  post  anniun,  transcribcd  in  the 

text,  but  aftcrward  blottcd  out  again,  thcre  is  moreover  ad- 

joincd  this  marji;inal  notc,  et  jjost  uiiiuun  (/e/eantnr,  whethcr 

that  be  the  ancicnt  ccnsure  of  cithcr  of  All  Souls'  copies,  thc 

manuscrij)t  or  thc  printcd,  or  his  own  censure :   because  all 

those  threc  words  are  quite  left  out  of  them  both  without  any 

marginal  note  or  censure  at  all.     In  a  word,  bccause  the  un- 

certainty  which  of  the  three  copies  he  took  for  the  ground  of 

his  transcript  brceds  some  confusion  to  mine  understanding 

of  his  divcrsc  rea(hngs  in  the  margin :  I  requcst  him  to  be  at 

so  much  thc  more  pains  as  to  transcribe  all  that  conccrns  the 

same  one  or  tvvo  vernal  observations,  being  not  half  a  score 

lines,  from  et  post  J/oc,  to  fere  per  5  horas,  word  for  word, 

distinctly  and  severally  out  of  all  three   copies,  with   such 

marginal  notes  as  each  of  them  have :  and  thcreto  to  add  the 

fourth,  which  I  understand  to  be  in  Sir  Hcnry  Saville's  Ma- 

theinatic  Library,  and  which,  I  doubt  not,  hc  may  easily  ob- 

tain  in  regard  of  his  acquaintance  with  Mr.  Briggs.     And  to 

him  I  dcsire  you  both  to  have  me  heartily  commended,  thank- 

ing  him  for  Vieta  his  Gregorian  Calendar,  which  I  received 

from  him  a  se'nnight  since :  touching  which  I  purpose,  God 

willing  (if  my  building  hinder  me  not  over  much),  to  write 

unto  him  cre  long.     Meanwhile  it  is  not  the  least  cause  of 

my  writing  unto  you  at  this  time,  to  signify  unto  him  that  I 

have  received  it,  and  good  content  with  and  by  it. 

And  thcreupon  I  request  you  all  three,  namely  Mr.  Briggs, 
togfther  with  Mr.  Milkr  (for  that  I  have  been  given  to  un- 
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derstand  your  mathematic  iecturer's  name  is)  and  yourself,  to 
have  me  commendcd  to  Mr.  Bainbridgc,  with  wliom  it  seems 
you  are  famiharly  acquainted ;  and  tell  him,  whereas  toward 
the  end  of  his  Vespers'  lecture,  the  last  act,  wherein  he  dis- 
coursed  of  the  reformation  of  the  year  and  calendar,  he  very 
sharply  and  bitterly  inveighed  against  certain  absurd  periods, 
whereby  some  went  about  to  restore  the  same :  I  desire  to 
know  (which  I  would  further  have  asked  himseh',  if  I  could 
have  had  any  more  speech  with  him,  or  with  Mr.  Briggs  at 
that  time)  whether  he  meant  mine  or  no  ?     Aiid  if  mine  (be- 
cause  I  know  none  other  that  hath  insisted  in  the  same  course), 
what  it  is  tiiat  mishkes  him  in  them  ?    whether  they  are  not 
framed  according  to  the  right  definition  of  a  Period  or  Annus 
Magnus  ?  or  whether  they  be  not  sufficiently  demonstrated, 
because  without  a  diagramme,  to  whit,  iinear,  and  properly  so 
termed?  which  then  it  will  be  liis  part  to  overtliroM^  by  in- 
stance,  propounding  some  other  briefer  or  better,  of  another 
manner  and  structure,  thaii  of  Enneadecaeterides  and  Hen- 
decaeterides  :  not  Vieta's  (consisting  of  3400  Julian  years),  as 
great  a  mathematician  as  he  vvas,  and  as  well  skilied  in  dia- 
gramms :  which  (if  upon  such  a  sudden,  amidst  the  clutter- 
ing  noise  of  my  labourers  about  inine  ears  pulling  down  my 
house,  and  the  hammering  of  my  masons  to  build  a  new,  I 
rightly  conceive)  to  make  a  truly  defined  period,  he   must 
correct  it  by  my  rules,  making  it  shorter  by  one  whole  month 
of  29  days  than  Vieta  himself  propounded :  and  so  equalling 
it  to  eleven  halfs  of  my  great  period  together  with  my  duode- 
narie  period.     Or  wliether  he  thinks  not  any  period  at  all 
profitable  or  needful  for  the  restoring  of  the  year  and  calen- 
dar?    But,  and  if  my  form  of  calendar  displease  him;  it  may 
please  him  to  undersland,  that  the  calendar  is  not  of  the 
essence,  but  an  accident  to  the  period :  as  whereunto  any 
form  of  either  lunar  or  solar  calendar  may  be  accommodated ; 
even  the  Julian  itself :  as  I  have  well-nigh  two  years  since 
declared  in  the  preface  of  my  three  Diatribae,  as  some  of  my 
learned  and  worshipful  friends  can  bear  me  witness :  there 
being  the  same  reason  of  the  more  ancient  solar  calendar  of 
Dionysius  Alexandrinus,  and  of  the  Augustan  Alexandrinian, 
with  twelve  tricenary  months,  and  five  or  six  days  appendices  ; 
more  commodiously  to  be  placed  immediately  before  either 
equinox,  or  the  aestine  solstice.     Ilereof  I  desire  an  answer 
with  as  much  convenient  speed  as  you  can  procure  it :  and  so 
I  commit  you  to  God's  gracious  protection. 

Yours, 

TiioMAS  Lydyat. 
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TIIOMAS  LYDYAT  TU  .Slll  IIENRY  MARTIN. 

[MS.  15o(ll.  313.] 

Tu  tlie  i-iyht  worshipful  hin  ever  honoured  tutor,  Sir  Henry 
Marti/ie,  Judye  of  the  Vourt  of  Adiiiiralty,  6^c.,  in  our 
Lord  and  Savtoiir  Christ,  heulth  and  prospcrity  of  soul,  body 
and  whole  estate. 

Sir, — My  ic(|ut'st  unto  you  is  to  move  Sir  John  Wolstcn- 
liam  (and  whomsoever  else  you  know  hkely,  after  so  many 
dcfeates  and  (hscouraji^emcnts,  to  give  yet  another  essay  to- 
wards  the  huchiig  of  the  Northern  passage  to  the  west  of 
Anierica  and  the  East  Indies,  so  long  sought  for  by  our  Eng- 
hsh  nation,)  to  give  entertainment  to  a  scholar,  thc  son  of  a 
citizen  of  London,  l)eing  sorted  with  a  good  and  disci'eet 
captain  or  master,  a  skih'ul  pilot  and  weh  expericnced  in  the 
northern  icy  seas,  and  some  thirty  or  fourty  other,  honcst, 
sober  and  industrious  men,  to  give  his  best  advice,  and  do 
his  truc  and  best  endeavour,  for  the  discovery  of  the  coasts 
undcr  thc  North  poic,  and  within  ten  degrees  round  about, 
cs])ccially  bcyond  it :  and  from  thosc  parts  so  discovered, 
with  the  trending  of  the  land,  and  the  channcls  and  currcnts 
of  thc  sea  diligently  obscrved,  and  thc  stoppmg  and  clcaring 
thereof  with  and  from  thc  ice  duly  noted  and  marked,  to  find 
out  the  passages,  and  fittest  passage  to  the  aforementioncd 
places.  For  w  hich  his  endeavour  and  cnterprize  of  discovery 
of  those  polar  regions  undertakcn  upon  hope  of  good  success 
through  Alraighty  God's  gracious  guidancc,  assistance  and 
blessing,  he  demands  the  loan  of  thirtccn  hundred  pounds  to 
be  presently  (within  this  fourtnight)  laid  down  for  the  pay- 
ment  of  his  debts,  upon  good  security  of  lands  and  goods 
pawned  to  the  value  thcrof,  for  four  years.  Within  w  hich 
timc,  if  the  same  Polar  regions  be  discovered,  then  all  those 
lands  and  goods  to  be  clearly  released  and  resigned  to  him 
and  his  assigns  for  his  rccompense,  without  repay  of  any 
money :  or  in  case  hc  die  in  the  voyage,  yet  if  by  the  occasion 
and  means  thereof  the  aforesaid  discovery  be  made,  the  same 
recompense  to  be  made  in  like  manner  to  his  lawful  heirs  ac- 
cording  to  his  last  will.  But,  and  if  it  please  God  of  His  in- 
finite  mercy,  that  by  the  same  means  the  Northern  passage 
be  found  out  as  far  as  to  New  Albion  discovered  from  the  south 
by  Sir  Francis  Drake  on  the  west  part  of  America,  or  Japan 
on  the  east  of  Asia ;  then,  upon  the  ascertaining  of  such  dis- 
covcry,  there  shall  be  added  to  the  former  sum  seven  hundred 
pounds  more,  to  be  paid  to  him  or  his  assigns  by  his  will. 
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And  in  whatsoever  plantations  or  colonies  of  the  British  na- 
tion  hereafter  propagated  and  estabhshed  upon  occasion  of 
this  discover.-,  that  is  to  say,  in  those  places,  and  by  such 
passage ;  there  shall  be  duly  and  truely  paid  the  tenth  in 
kind  of  all  manner  commodities  whatsoever  accrueing  by  sea 
or  land,  to  the  maintenance  of  an  able  ministry  of  God's  word, 
and  schools  of  all  manner  of  good  learning,  in  the  same.  Lastly, 
upon  the  acceptance  of  this  offer,  there  shall  be  given  to  the 
maker  thereof,  in  way  and  manner  of  earns,  a  pair  of  the 
largest,  newest  and  best  globes,  and  twenty  nobles  in  money, 
to  the  furnishing  him  with  books  of  Uke  argument,  for  the 
better  performance  thereof. 

So  desireth  (the  17th  of  October,  1626.) 

Your  distressed  old  pupil, 

Thomas  Lydyat. 

Conceming  the  motion  that  was  made  to  me  the  other  day 
by  Sir  D.  D.  about  going  to  Constantinopie  "«'ith  the  new 
ambassador  that  is  shortly  to  go  thither ;  I  do  not  desire  it 
otherwise,  than  there  to  get  a  pass  to  travel  to  some  of  the 
principal  cities  in  Greece,  Natoha  and  Syria,  and  to  Alex- 
andria  and  Cairo :  and  thence  by  means  of  the  patriarch  of 
Alexandria  and  the  Abasen  pilgrims,  that  travel  yearly  that 
way  to  and  from  Jerusalem,  to  go  in  company  with  them  into 
Ethiopia,  unto  mount  Amara,  to  know  the  truth  of  what  hath 
been  reported  touching  the  hbrary  there ;  and  thereabouts  to 
study  in  divinity,  history,  and  astronomy.  If  this  may  bc 
etfected,  I  shall  think  myself  much  beholden  to  them,  by 
■whose  means  it  is  etfected.  But  iii  the  meantime  I  want 
fourty  marks  to  print  mine  ahnanacks :  and  (I  should  have 
said  first)  to  buy  me  a  suit  of  apparel  to  defend  me  from  the 
cold. 

November  30th,  1 626. 

Thomas  Lydyat. 


HENRY  BRIGGS  TO  JOHN  PELL. 

[MS.  Birch.  4395,  Orig.] 

Merton  College,  October  25th,  1628. 
Good  Mr.  Pell, — I  must  acknowledge  that  I  receped  your 
former  letter,  but  my  many  occasions  at  that  instant  and  my 
suddaine  longe  journey  into  the  noithe,  not  knowinge  ether 
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w  ho  brought  your  lettcr  or  by  ^vhom  to  rcturnc  my  ansvvere, 
\vcrc  the  occasions,  as  I  novv  rcmcinbcr,  that  you  have  bcene 
put  to  ihis  second  troublc.  Now  1  shall  indevoure  to  givc 
you  suche  satisfaction  as  I  can,  and  scinge  I  do  not  know 
who  brought  this  letter,  or  by  whom  more  convenicntly  to 
sendc,  1  purjjosc  to  scnde  minc  answcre  to  London,  from 
thcncc  to  be  brought  to  Trinity  College  where  I  hope  it  will 
findc  you. 

1.  For  your  first  demande  (seingc  I  do  not  know  whose 
lines  you  use,  my  answer  wil  bo  somewhat  more  uncertainc, 
and  it  may  be  thc  author  w  hom  you  followe  would  satisfie 
you  morc  fully,)  'tis  well  if  I  can  satisfie  for  mine  owne  dc- 
fectes.  Thcsc  artificiall  numbcrs  (injuriously  namcd  sincs) 
arc  not  madc  tor  dcgrces,  minutes,  tkc,  but  for  tlie  truc  t>inus 
dati  cujuscunque  (jradus  et  minuti:  therefore  if  you  first  finde 
the  true  sine  of  any  arke,  the  Nothi  may  best  be  found  by  the 
generall  rule  sct  dovvnc  in  14  cap.  of  my  booke,  Dato  cuilibet 
nuinero  absoluto,  Loyarithnium  conyruum  invenire  et  contra. 
But  if  this  sccme  too  tedious,  you  may  use  the  parte  pro- 
portioiudl.  If  GO  minutes  or  sccondcs  rather  (for  the  minutes 
are  exprcssed  in  the  printcd  tables)  givc  the  whole  ditference 
inter  duos  proximos ;  what  shal  be  the  difiercncc  to  be  added 
or  subtractcd  for  27"  or  any  other  number;  but  in  the  parte 
])roportionall  we  muste  not  expect  suche  exact  precisencs  as 
\\\  llic  former,  especially  if  there  be  any  notabie  inequaUtie  in 
the  dificrcnccs  next  adjoyninge :  whcrc  m c  may  not  safely 
trust  proportion,  as  namely  in  the  ailificiall  sines  of  thc  be- 
ginninge  and  ende  of  the  quadrant.  But  if  you  be  willinge 
to  inlarge  some  parte  of  your  table  to  secondes,  1  have  ex- 
pressed  the  maner  in  my  booke  cap.  12,  and  more  easily 
cap.  13,  where  first  you  may  inlarge  them  to  fiftes  of  minutes 
or  to  12";  and  if  you  be  at  leisure  aftenvards  to  24"  or  to 
the  25  parte  of  a  minute;  then  (the  differcnces  beinge  brought 
more  nere  to  equalitie)  you  may  somewhat  raore  safely  trust 
the  parte  proportionall. 

2.  Concerninge  the  logar.  of  all  fractions  proper  or  impro- 
per,  see  my  10  caij.  and  for  a  generall  rule  take  this,  Diffe- 
rentia  logarithrnorum  numeratoris  et  denominatoris  est  loga- 
rithmus  datarum  partium.  As  of  ^  01760912590556S  of  f 
—017609  etc.  of  V°j  034678748622466  ofy%%— 0346/8  etc. 
And  contra,  to  finde  the  absolute  number  of  any  logarithme, 
seeke  the  logarithme  in  the  tables,  and  if  it  be  there  you  shall 
have  the  absolute  number  in  the  margent ;  if  it  be  not  there, 
then  by  the  parte  proportionall  you  may  come  nere  it,  so  that 
if  neede  be,  you  change  the  characteristica  as  is  prescribed  in 
the  1 1  cap.  de  qua  in  4  cap.,  for  so  there  w  11  be  lesse  deiect  in 


LETTERS  ON   SCIE.VTIFIC   SUBJECTS.  57 

the  parte  proportionall,  when  the  tabular  difFerenccs  are  nerer 
to  equaUtie,  by  whiche  meanes  you  shall  come  to  the  nume- 
rator  of  your  fraction  ^vhose  denominator  is  alwaies- 1000  etc. 
For  example,  the  log.  of  10  is  1.0000  etc. ;  therefore  the  log.  of 
the  \/  of  10  must  be  050000  (for  we  must  very  warily  regard 
the  characteristica,  otherwise  the  answer  wil  be  false),  alter 
the  characteristic  and  it  may  be  +  50000  and  in  32  chiHads 
you  shall  {inde  the  absolute  number  next  under  that  whiche 
you  seeke  is  31622  ;  this  must  be  augmented  by  the  part  pro- 
portionall,  whiche  is  7763,  so  that  the  number  is  316227763  ; 
now  seinge  the  characteristic  is  0,  till  I  did  augment  it,  it  is 
apparant  that  the  roote  of  10  is  3j^§g^^§^,  or  rather 
3,16227763  as  I  usually  ^ATite  it.  But  this  aggreethe  not  withe 
the  roote  sett  downe  in  the  lOth  page  of  my  booke.  I  must 
confesse  it.  The  parte  proportionall  is  alwaies  in  these  cases 
somewhat  defective:  see  my  16.  cap. 

3.  Concerninge  Mr.  Wingate's  booke  I  hope  well  that  all 
he  saithe  are  true ;  but  I  have  not  so  advisedly  looked  on  it, 
that  T  may  justly  ether  except  or  approve  all;  but  if  you 
please  to  mention  in  your  next  any  particular,  I  shall  tell  you 
mine  opinion. 

4.  My  desire  was  to  have  those  chiliades  which  are  want- 
inge  betwixt  20  and  90  calculated  and  printed,  and  I  had 
done  them  all  almost  by  myselfe  and  by  some  fi'endes  whom 
my  rules  had  sufficiently  informed,  and  by  agreement  the 
busines  was  conveniently  parted  amongst  us :  but  I  am 
eased  of  that  charge  and  care  by  one  Adrian  Vlacque  an  Hol- 
lander,  who  hathe  done  all  the  whole  100  chihades,  and 
printed  them  in  Latin,  Dutche  and  Frenche,  1000  bookes  in 
these  three  languages,  and  hathe  sould  them  almost  all ;  but 
he  hatlie  cutt  of  four  of  my  tigures  throughout,  and  hathe  left 
out  my  dedication,  and  to  the  reader,  and  two  chapters  the 
12  and  13,  in  the  rest  he  hathe  not  varied  from  me  at  all. 

And  thus  I  have  desired  to  make  an  amendes  for  my  an- 
sweringe  no  sooner.  If  yet  there  remaine  any  scruple,  if  you 
])lease  to  write  the  thirdc  time  I  shall  be  desirous  to  give  you 
iurther  satisfaction.  And  so  commendinge  you  and  your 
studies  to  the  gratious  blessinge  of  the  Almightie,  I  take  my 
leave,  ever  rcstinge, 

Your  very  lovinge  frende, 

Henrie  Briggs. 


58  LETTERS  ON  SCIENTIFIC  SUBJECTS. 

THOMAS  LYDYAT  TO  HENRY  BllIGGS. 

[MS.  BorU.  313.] 

Bocardo,  October  31st,  1G28. 
Mr.  Brif^gs, — After  a  fuU  year  gone  and  past,  from  thc 
time  I  delivered  you  the  two  little  iiotes  in  August  (was 
twelve  montlis)  which  you  say  you  lost :  I  did,  though  vvith 
much  adoc,  cuforce  myseU'  to  make  them  again.  The  cause 
of  my  then  committing  thcm  imto  you,  had  1  not  tokl  you, 
you  must  casily  conccive,  was  to  have  your  judgment  of  them, 
to  the  end  that  at\erwards  I  might  shew  them  unto  others  of 
my  worshipful  friends  to  he  motives  to  stir  them  to  do  some- 
what  for  me,  eithcr  to  the  hclping  me  out  of  j)rison,  that  was 
and  is  my  most  dcsire  and  main  suit :  where,  through  the  ex- 
ceeding  care  that  I  had  the  la.st  year  to  dischargc  my  debts 
as  fast  as  I  coukl,  and  indeed  fastcr  than  1  well  could ;  I 
thank  God  for  all !  I  was  as  near  starving  for  hunger,  about 
the  time  you  were  last  with  me,  in  February,  as  I  think  ever 
poor  prisoncr  was  that  scaped  it.  I  had  scnt  you  this  copy 
as  soon  as  I  had  ncw  madc  it,  but  that  I  undcrstood  you  were 
from  home.  In  tlic  mcantime  I  sent  it  to  New  CoUege,  to 
Mr.  Stringer,  by  him  to  be  dehvered  to  Mr.  Warden :  who,  I 
thank  him,  the  other  day  brought  it  to  me  again  himself. 
As  I  wrote  to  Mr.  Stringer,  I  dare  not  say  it  is  to  shew  the 
probabihty  of  so  great  a  refraction,  for  fear  lest  all  the  astro- 
nomcrs  on  this  side  the  hither  tropic  have  me  by  the  ears  for 
it :  but  only  the  possibihty :  leaving  the  fuU  determining  of 
the  business,  till  I  come  eithcr  undcr  the  North  pole,  accord- 
ing  to  the  letter  I  sent  you  this  time  twelvemonths,  or  over 
the  Cape  of  Good  Hope ;  whither  I  say,  to  the  one  place  or 
to  the  other,  even  to  the  world's  end,  I  pray  God  send  me 
safe,  so  out  of  prison.  I  shewed  it  not  long  since  to  Mr. 
Pesor,  at  his  kind  visiting  me,  which,  I  thank  him,  he  hath 
often  done ;  at  what  time  he  told  me,  to  my  comfort,  he  was  of 
my  mind,  that  astronomy  would  never  be  perfited  until  there 
•were  some  astronomical  observations  made  under  the  asqui- 
noctial,  and  beyond  the  farther  tropic,  to  be  compared  with 
ours.  Now  I  send  you  the  same  again,  to  the  same  ends 
that  I  committed  them  to  you  at  the  tirst.  Good  Mr.  Briggs, 
do  not  lose  these  too :  but  unperfite  as  they  be,  let  me  have 
your  judgment  of  them,  within  this  sennenet  or  thereafter,  as 
your  leisure  will  permit.  So  with  mine  hearty  commenda- 
tions,  and  thanks  for  all  your  kindnesses,  I  bid  you  farewell. 

Your's, 

Thomas  Lydyat. 


I 
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A  PAPER  ON  THE  AYEIGHT  OF  WATER,  BY  THE 
DUKE  OF  NORTHUMBERLAND. 

De  pondere  aqutE,  quo  premuntur  ij.,  quibus  altius  incumbit. 
QucBstio  ab  illustrissimo  domino  Henrico  Comite  Northum- 
bri<B  proposita,  et  ventilata. 

[From  Addit.  MS.  6789.] 

Quam  sit  illud  verum  quod  \ulgi  sermone  tritum  novimus ; 
errorem  quantumvis  exio-vmm  in  principio,  mobilitate  vigere, 
sed  ad  finem  in  immensum  excrescere,  et  quotidiana  experien- 
tia  probat,  et  quaestione  hac  proposita  dilucide  constat.  Nam- 
que  cum  initio  libri,  de  iis,  quae  vehuntur  in  aqua,  Archimedes 
posuisset  instar  principii  Postulatum  quoddam,  de  motrice  na- 
tura  Aquae,  et  pai-tes  ejus  minus  pressae  cedant  loco  magis 
pressis :  ab  hoc  Axiomate  vel  non  clare  ab  eodem  enunciato^ 
vel  perperam  ab  ahis  intellecto,  quantum  in  en'orem  prae  cae- 
teris  prolapsus  est  Simon  Stevinus,  qui  labi  cum  eo  una  no- 
lunt,  mecum  jam  convenit,  ut  animadvertant.  Itaque  tria  erunt 
nobis  seorsim,  et  breviter  tractanda. 

Primo  statuendum  est,  quis  sit  genuinus  sensus  ejusdem 
Postulati  Archimedei. 

Secundo  manifestandus  est  error  Stevini. 

Tertio  asserendus  est  consensus  Phenomenon,  experlmen- 
torumque  ipsa  cum  veritate  juxta  intentionem  ejus  postulati 
idque  maxime  ad  praesentis  quaestionis  solutionem. 

De  Primo. 

Proponit  Archimedes  Postulatum  illud  suum  hujusmodi. 
Ponatur  humidi  naturam  talem  esse,  ut  partibus  ejus  ex  aequo 
positis,  et  continuis,  minus  pressa  a  magis  pressa  extendatur. 

Omnis  vero  pars  humidi  urgetur  ab  humido  existenti  supra 
illud  in  perpendiculo,  si  humidum  ipsum  sit  descendens  ah- 
quo,  aut  ab  ahquo  pressum. 


CHRISTOPHER  POTTER  TO  WILLIAM  BOSWELL. 

[MS.  Bodl.  313.] 

March  28th,  1632. 

Sir, — I   shall  be  most  AviUing  to  help  forward  your  cha- 

ritable  intention  towards  Mr.  Lydyat  (a  man  of  great  merit, 

and  who  might  be  useful  to  the  pubhc  if  he  were  freed  from 

this  miserable  condition)  and  to  serve  you  on  this  or  any  other 
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occasion  uith  niy  uttcrmost  forccs.  I  havc  effectually  treatcd 
uith  Mrs.  Ilarc,  and  dcsircd  a  wortliy  fricnd  of  minc,  Dr.  Pink 
ot  New  Collc<i:c,  and  Dr.  Ilcs  of  Ilart  Ilall,  who  hath  nuich 
powcr  with  hcr,  to  assist  me  in  this  treaty.  The  f^cntlewoman 
much  complains  of  the  injustice  of  him  and  his  brother,  and 
of  their  deahng  with  her,  and  says  in  etfect  that  tlie  sum  now 
due  to  her  is  200/. :  that  they  are  able  cnough  l)ut  not  williuf^ 
to  satisfy  hcr,  that  thcy  havc  reccived  not  lonjz;  since  500/.  for 
land  sold,  that  thcy  have  dcfeatcd  many  other  poor  men  in 
this  kind,  that  Mr.  Thomas  Lydyat's  j)ersonal  debt  to  her  is 
50/.,  that  he  threatened  to  feed  his  brother  in  prison  with  her 
money,  that  beinf»:  here  in  Bocardo  he  was  wont  to  flout  and 
jeer  her  as  she  passed  the  streets,  and  to  say  hc  woidd  makc 
her  jet  it  in  one  silk  gown  the  lcss,  that  he  is  now  building  a 
new  house  upon  his  benefice  and  therefore  is  not  so  poor  as 
he  ])retcnds,  ^c.  All  this  and  more  she  avows  with  great 
contidence,  and  seems  more  sensible  of  their  scotfs  than  of 
any  other  injuries.  Vet  to  gratify  so  many  worthy  friends  as 
have  moved  her  in  this  business,  she  is  content  to  remit  120/., 
and  to  take  for  all  80/.,  as  50/.  in  land,  and  any  honest  man's 
band  (but  she  clearly  refused  to  deal  with  either  of  them)  for 
thc  30/.  in  some  reasonablc  time,  two  or  three  years.  Here 
is  the  utmost  point  to  which  for  aught  I  can  guess,  she  will 
be  drawn.  She  says,  further,  tlaat  she  is  aged,  and  a  woman 
not  able  any  way  to  improve  her  small  store  upon  which  she 
livcs:  that  she  maintciins  agreatnumbcrof  her  necessitous  kin- 
dred,  and  is  forced  with  her  great  expence  by  law  to  right 
their  injuries :  that  she  is  charitable,  but  doth  not  believe 
Mr.  Lydyat's  fit  objects  of  charity  :  that  she  yields  all  this  to 
his  friends  and  hers,  nothing  to  him. 

For  my  part  I  cannot  believe  that  Mr.  Lydyat,  a  wise  man 
and  a  scholar,  would  forget  himself  so  far  as  to  taunt  and 
flout  her.  Both  he  and  she  sure  have  been  abused  by  some 
talebearer.  Yet  methinks  it  would  not  be  amiss  if  Mr.  Ly- 
dyat  did  clcar  himself  to  her  for  that  contempt,  which  most 
deeply  she  apprehends,  andbyhis  lettergiveherfair  satisfaction. 
Some  soft  words  to  that  purpose  may  yet  a  little  moremoUify 
her.  And  for  the  main  matter,  you  being  so  worthily  pleased  to 
help  him  so  liberally,  what  if  he  laid  on  his  benefice  a  pen- 
sion  of  10/.  for  three  years  to  pay  her,  or  procure  his  brother 
to  pay  it,  as  in  reason  and  conscience  (if  he  have  any;  she 
thinks  it  very  smallj  he  ought.  But  she  will  have  nothing  to 
do  with  them.  Here's  the  best  account  1  can  give  you  of  this 
negociation. 

When  you  go  into  the  Lo\\  Countries  ;  and  when  you  are 
there,  I  shall  ever  attend  you  with  mine  hearty  prayers  that 
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you  may  do   God  and  his  chiirch,  and  this  whole  state  siich 
good  service  as  all  that  know  you  do  assuredly  expect. 
I  shall  be  ever,  Sir, 
Your  most  alfectionate  friend  to  honour  and  serve  you, 

Chari.es  Potter. 


THOMAS  LYDYAT  TO  WILLIAM  BOSWELL. 

[MS.  Bodl.  313.] 
Mr.  Boswell, — Although  the  course  that  you  have  taken  in 
my  business,  to  treat  with  Mrs.  Hare  for  some  remission,  be 
diverse  from  the  intent  of  my  petition,  (the  preferment  where- 
of  to  his  Majesty  and  procuring  a  gracious  answer,  was  my 
whole  suit  unto  you,)  yet  have  T  that  opinion  both  of  your 
true  well-meaning  toward  me,  and  of  your  wisdom,  that  you 
did  it  in  sincere  good-will  unto  me,  and  for  the  best.  For  by 
this  means,  to  move  the  more  commiseration  of  my  case,  is 
the  extremity  of  mine  adversary's  hard  deahng  with  me,  not 
only  manifested  and  confirmed,  but  also  aggravated,  yea 
doubled.  It  is  roanifested  and  confirmed,  in  that  she  hath 
partly  concealed  and  smothered,  and  partly  altered  and  falsi- 
fied,  the  true  state  of  our  controversy,  and  manner  of  my  debt 
unto  her ;  as  you  may  perceive  by  my  petition,  whereimto,  to 
avoid  needless  repetitions,  I  refer  you  :  wherein  that  I  have 
truly  stated  and  declared  the  one  and  the  other,  both  my  bro- 
thers  and  nephews  grants  under  their  hands  and  seals,  that  I 
have  to  shew,  will  evict,  and  our  w  hole  couutry  both  can  and 
will  testify  on  my  behalf.  And  this  main  wrong  of  her  con- 
cealing  and  shifting  and  falsifying  the  state  of  the  contro- 
versy,  is  aggravated,  yea,  at  least  doubled,  by  her  heaping 
thereupon  a  sort  of  slanderous  reports  to  my  defamation,  a 
greater  wrong  than  my  five  years'  imprisonment,  (yet  I  ac- 
count  that  so  great,  that  although  she  were  worth  a  brace  of 
thousand  pounds  more  than  she  is  worth,  she  could  not  make 
me  amends  for  it,)  whereby  she  would  make  the  world  beheve 
she  hath  cause  to  deal  so  uncharitably  and  unconscionably 
with  me,  which  otherwise  she  would  not  choose  but  be 
ashamed  of.  The  unlikelyhood  of  my  threatcning  to  feed  my 
brother  in  prison  with  her  money  (whereof  I  never  received 

nor  was  surety  for )  you  may  easily  conceive  by  my 

complaining  in  my  petition  of ,  wilfuUy  defeating  me  of 

their  grant  made  unto  me,  afler  I  had  so  far  cngagcd  myself 
in  their  debts.     Touchinjr  mvbeiu":  wont  in  Bocardo  to  flout 
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and  jcer  hcr  as  she  j)assed  the  streets :  in  the  whole  timc  (a 
year  and  three  quarters)  of  my  beinj^  there,  I  \vas  never  aware 
of  hcr  i^assinf!;  by,  but  only  oncc,  that  she  was  shewed  nie,  at 
which  timc  thc  party  1  was  thcn  walking  and  talkiug  with  will 
tcstify  I  used  no  surly  unscemly  spcechcs  or  bchaviour  toward 
her.  And  as  for  hcr  objccting  in  s])ecial,  that  1  was  wont  to  say 
I  would  make  hcr  jct  it  in  one  silk  gown  tlie  less ;  she  therein 
bewraycd  hersch"  to  be  a  weak  woman,  of  less  wisdom  than  shc 
wouhl  be  taken  to  be.  I  was  never  thrice  in  her  company, 
iior  did  I  ever  to  my  remembrance  take  so  much  notice  of 
her,  as  that  she  wcnt  in  a  silk  gown.  Ahis  !  silly  woman,  as 
if  I  had  nothing  else  to  busy  my  wits  about,  but  to  mark 
what  gowns  she  and  her  Uke  wcnt  in.  But  indeed  the  de- 
fenture  of  a  silk  gown  is  a  fit  object  for  a  haughty-spirited 
woman's  mahce  to  work  upon.  That  I  am  building  a  new 
house  upon  my  benefice,  and  thercfore  not  so  poor  as  1  pre- 
tend,  is  a  senseless  imputation  :  minc  old  house  being  so 
ruinous  as  that  my  predecessor  was  afraid  to  he  in  it,  I  bcgan 
to  build  a  new,  and  raised  it  out  of  the  ground  girdlc  steed 
high,  bcfore  my  brother  bewrayed  his  estate,  or  ever  I  had 
undcrtaken  any  part  of  his  debts  :  at  what  time  there  was  no 
staying  of  it,  the  old  being  for  the  most  part  already  fallen  or 
puUcd  down,  and  my  Morkmen  entertained  for  the  building  of 
thc  new  ;  the  building  whereof  nothing  sumptuous,  but  suit- 
able  to  the  placc  and  hving,  as  every  one  that  sees  it  acknow- 
ledgeth,  cost  and  impoverished  me  an  hundred  pounds,  which 
cost  should  have  been  at  that  time  spared,  and  that  business 
at  leastwise  defferred,  if  I  had  been  acquainted  with  my  bro- 
ther's  estate  before  I  undertook  it ;  and  the  finishing  thereof, 
with  the  building  of  the  outhouses  all  likewise  ruincd,  for 
which  I  have  been  threatened  to  be  sued  for  dilapidations, 
will  cost  me  fifty  pounds  more  ;  which  conscience  binds  me 
to  repair  rather  than  pay  another  man's  debt  to  Mrs.  Hare,  un- 
dertaken  upon  a  grant  whereof  I  am  defeated.  Thus  I  find  it 
a  calamity  common  to  me  with  other  of  my  fellow-prisoners, 
that  our  adversaries  are  fain  to  catch  after  and  blaze  abroad 
slanderous  reports  against  us,  to  blear  tiie  eyes  of  the  world, 
that  they  have  reason  to  deal  extremely  with  us.  But  I  hope, 
Sir,  they  shall  not  blear  yours,  and  much  less  our  gracious 
Sovereign's ;  unto  whose  gracious  answer  to  my  petition  (to 
be  presented  by  your  means,  upon  the  preferment  thereof  to 
his  Majesty,  being  my  whole  and  only  suit  unto  you,  for 
which  I  shall  endeavour  to  shew  myselfaccordingly  thankful,) 
I  most  humbly  recommend  me  ; 

Remaining  yours  to  be  commanded  in  all  Christian  duties, 

Thomas  Lydyat. 

Kmg's  Beiich  1'risoii,  April  4,  1632. 
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THOMAS  LYDYAT'S  PETITIOX  TO  CHARLES  I. 

[ilS.  Bodl.  313.] 

To  my  dread  Sovereign  Lord,  the  Kincfs  most  excellent  Ma- 
jesty,  Charles,  by  the  Grace  of  God,  King  of  Great  Britain, 
France,  and  Ireland ;  Defender  of  the  Faith,  i^c. 

May  it  please  your  Majesty, — Mine  humble  petition  to 
your  Majesty  is,  that  you  would  graciously  vouchsafe  to  grant 
your  Royal  Privilege  to  me  and  mine  assigns,  for  our  sole 
printing  of  all  such  books,  tables  and  writings,  as  I  have  made 
or  hereafter  shaU  make  ready  to  be  set  forth  and  pubHshed  in 
print,  and  of  all  other  such  authors,  not  yet  extant  in  print,  or 
imperfectly  extant,  as  wanting  a  good  and  proportionable 
part  of  their  whole  works,  as  I  shall  find  and  procure  to  be 
printed ;  as  also  of  aU  su^h  translations  into  Latin,  EngUsh, 
or  other  languages,  and  commentaries  and  annotations,  as  1 
shaU  raake  thereupon,  for  their  better  explanation ;  with  suf- 
ficient  penalty  upon  the  ofFenders  ^-ithin  your  Majestv"s  domi- 
nions.  And  moreoverthat  your  Majesty  would  vouchsafeme 
your  gracious  leave  and  Ucense  to  travel  into  foreign  parts, 
as  I  shaU  find  fit  opportunity,  namely,  into  Turkey,  and 
Ethiopia,  or  the  Abysinian  Emperoi-^s  country,  to  seai-ch  and 
find  copies  especiaUy  of  civU  and  ecclesiastical  histories,  to  be 
pubhshed  in  print ;  and  whatsoever  other  copies  may  tend  to 
the  propagation  and  increase  of  good  learning ; 

Also,  that  your  Majesty  would  graciously  be  pleased,  that 
where  you  have  leiger-ambassadors  and  agents,  with  your 
confederates,  emperors,  kings  and  princes  of  the  countries, 
they  may  in  your  Majesty^s  name,  in  the  behalf  of  myseU"  and 
mine  assigns,  and  at  our  suites,  move  their  highnesses  to 
grant  the  Uke  privileges  as  aforesaid  to  me  and  mine  assigns, 
within  each  of  their  dominions.  So  desireth,  that  the  whole 
world  may  worthily  acknowledge  your  Majesty's  care  for  the 
advancement  of  the  commonweal  of  good  learning, 
Your  Royal  Majesty's  loyal  subject, 
Humble  petitioner  and  daily  oratour, 

Thomas  Lyuyat. 

Fhe  Books  and  Tables  that  I  have  heretofore  set  forth  in  printy 
and  novj  ready  to  be  reprinted. 

Pra^lectio  astronoroica. 

Disquisitio  physiologica  de  origine  fontium. 
Tractatus  de  variis  annorum  formis. 
Defensio  de  variis  annorum  formis  contra  Josephi  Sca- 
Hgeri  obtrectationem. 
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Solis  et  luiuc  j)erio(lus  octodescxcentenaria. 

Epistola  astronomica. 

Nuincrus  aurcus  melioribus  lapillis  insij^natus. 

Dedlcated  to  your  Mujesty^s 
dearest  brother,  the  MostNo- 
ble  Prince  Henry  of  blessed 
viemory. 


Emendatio  tcmporum. 
Recensio  arguincntorum. 


These  that  I  have  now  to  print,  not  before  published. 
Proocinium  trium  diatriliarum  astronomicarum. 
Diatriba;  ct  aniuKulvcrsioncs  astronomicai. 
l*roblcma  astronomicum. 

Circuli  dimcnsio  Lydyatea,  Archimedea  succcnturiata. 
Marmorcum    chronicon    Arundcllianum,   cum    annota- 

tionibus. 
Di\  ina  spJKcra  humanorum  eventuum. — Observed  during 

nune  imjjrisoninent,  and  dedicated  to  your  Majesty. 


THOMAS  LYDYAT  TO  TIIE  ARCIIBISIIOP  OF 
CANTERBURY. 

[MS.  nodl.  6G2.] 
May  it  pleasc  your  Gracc,— Bcing  dcsirous  to  finish  and 
publish,  as  I  hope  for  the  greater  good  of  the  church  of  God 
and  of  my  country,  and  thc  commonweal  of  good  lcarning, 
sundry  books  and  trcatiscs  begun  by  me,  partly  bcfore  and 
partly  during  the  time  of  my  bng  imprisonment,  to  the 
finishing  whcrcof  I  cannot  be  so  conveniently  provided  of 
books  at  my  small  benefice  in  the  country  as  in  London,  Ox- 
ford,  and  other  like  places,  furnished  with  libraries  and 
shops  of  books  of  all  sorts ;  and  moreover  whereas  the  pub- 
lishing  of  them  will  require  my  personal  attendance  for  the 
correcling  of  the  printer^s  press ;  mine  humble  petition  to 
your  Grace  is,  to  grant  me  to  that  end  and  purpose,  a  dispen- 
sation  for  absence  from  my  small  parsonage  and  rectory  of  the 
parish  church  of  Alkerton  in  the  county  and  diocese  of  Ox- 
ford,  for  three  years ;  and  for  the  drawing  and  sealing  thereof 
by  the  master  of  your  Court  of  Faculties,  to  subscribe  this 
petition  with  your  hand,  which  your  gracious  respect  I  shall 
thankfuUy  acknowledge. 

Your  Grace's  humble  petitioner, 

Thomas  Lydyat. 

Teiulered,  July  2ik1,  1634,  antl  deferred  till  Michaelmas  following. 
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WALTER  WARNER  TO  ROBERT  PAYNE. 

[MS.  Birch,  Brit.  Mus.  4279,  fol.  290,  Orig.] 

Westininster,  October  17th,  1634. 
Good  Mr.  Payne,— For  the  problem  of  refractions,  Avhich 
you  write  of,  I  pray  you  by  any  meanes  send  it  to  Mr.  Hobbes, 
together  with  my  most  harty  love  and  service,  or  whatsoever 
els  you  shall  receve  from  rae  that  may  be  thought  worth  the 
communicating,  yf  it  plese  you  to  impart  it  to  him,  yoii  shall 
do  me  a  plesure.  For  1  have  found  him  free  with  me,  and  I 
will  not  be  reserved  with  him,  yf  it  piese  God  I  may  hve  to  see 
him  again.  That  analogy  which  you  have,  though  it  be 
but  a  particular  passion  of  the  subject  it  concerns,  yet  it  is 
veiy  conducible  to  the  theory  and  investigation  of  the  cause 
of  refraction,  the  intention  whereof  ex  principiis  opticis  is  the 
grettest  magistery  in  the  optik  science,  and  for  the  practise 
it  is  of  that  consequence,  as  without  it  the  table  of  refractions 
for  glasse  and  crystall,  which  is  of  grettest  vse,  can  never  be 
constructed,  without  which  table  the  dioptrick  part  of  that  doc- 
trine,  which  begins  not  by  reson  of  the  glasses  to  be  in  grettest 
esteem,  will  still  remayne  imperfect,  at  best  not  in  that  degree 
of  perfection  by  much,  as  by  the  help  of  a  well  constituted 
table  of  the  angles  of  refraction  the  busines,  as  I  conceve  it, 
might  be  brought  to.  I  would  be  very  glad  to  see  Mons''. 
Mydorge's  way ;  yf  he  make  a  secret  of  it,  I  doubt  not  but 
Mr.  Hobbes  will  know  how  to  trafik  ^vith  him.  So  I  rest 
Your  very  loving  and  true  friend, 

Walter  Warner. 


ROBERT  PAYNE  TO  WALTER  WARNER. 

[MS.  Birch,  Brit.  Mus.  4279,  fol.  171,  Orig.] 

Welbeck,  June  21,  1635. 
Worthy  Sir,  — I  have  here  returned  you  back  your  papers, 
conteining  the  probleme  of  the  mid-ship-mould.  S''  Charles 
and  myself  have  pcrus'd  them,  but  cannot  uuderstand  more 
of  thcm  then  is  written  in  Latine  ;  the  rcst  wc  suppose  are 
notes  of  remembrance,  which  serve  well  for  your  use,  butgive 
us  not  hght  sufficicnt  to  understand  your  meaniug.  Only  the 
si.xtene  cases  we  apprehend  well ;  but  the  demonstrations  of 
them  we  yct  understand  not,  farthcr  then  that  iu  the  Latine 
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holds.  \Vf  (lesirc,  therefore,  you  would  at  your  leysurc  in- 
struct  us  farther  in  the  demonstrations  of  all  the  cascs  re- 
mayninj;,  uhich  I  suppose  you  can  casily  and  soone  doc  out 
of  tlic  scvcrall  figures  in  thc  English  paper.  We  long  to 
hcarc  fro  you  and  to  reccivc  thosc  things  you  promis'd.  My 
Lord  \vould  ghidly  bc  a  partakcr  of,  and  a  studcnt  in  your 
j)hil()S()phicall  discoiu-scs,  if  you  would  inipart  thcni  to  hini. 
IIc  is  nuich  takcn  witli  thc  dcvicc  of  your  pcrspcctivc  glassc 
and  dcsircs  you  would  calculatc  a  linc  for  it,  at  a  good  propor- 
tion,  as  40  to  one,  that  we  might  scc  whcthcr  it  would  hold 
good  in  practisc  as  wcll  as  it  seems  in  spccuiation ;  and  if  it 
doe,  hc  will  bc  rcady  to  further  you  in  any  way  you  shall 
dcsirc.  Both  liis  Lordship  and  Sir  Ciiarlcs  rccommend  thcir 
iovc  to  you  and  soc  docs 

Your  friend  to  scrve  you, 

ROBERT  PaYNE. 


SIR   CHARLES   CAVENDISH   TO   WALTER 
WARNER. 

[MS.  Birch,  Brit.  Mus.  4405,  fol.  161,  Orig.] 

Welbeck,  May  2nd,  1636. 
Worthic  Sir, — Tiiough  I  havc  iiad  some  diversions,  yet  I  askc 
your  pardon  tliat  1  have  bin  so  ionge  beforc  I  returned  you 
thankes  for  the  two  tracts  you  were  pieased  to  send  me ;  I 
give  you  manie  tiiankes  for  them,  and  esteem  (as  they  justlie 
deservc)  verie  grcatlie  of  tiicm.  I  received  latelie  a  ietter 
from  Mr.  IIoi)ijes,  whcre  amongst  otiier  things  he  sent  me 
this  ])aper  heer  incloscd,  which  is  an  experiment  of  the  piace 
of  tiic  image  of  a  thing  contrarie  to  tiie  oidc  tenet ;  a  candle 
being  put  into  a  giasse  of  a  cylindricali  forme,  the  image  hangs 
perpendicuiariie  over  the  candie  itself,  as  is  expressed  in  this 
figure,  and  not  at  the  concourse  of  the  perpendicuiar  from  the 
oijject  witii  the  visuali  line  which  in  this  figure  is  at  the  point 
A.  Mr.  Hobbs  conjectures  that  tiie  approacli  of  the  image 
proceeds  from  tlie  strength  of  action  from  the  object,  which 
is  greater  heere  than  in  a  plaine,  by  reason  of  the  concavitie 
of  the  cylinder  which  gathers  the  beames,  and  by  that  meanes 
malvcs  the  motion  or  streame  of  the  reflected  beames  stronger. 
I  desire  at  your  convenient  leasure  to  have  your  opinion  of  it, 
as  also  of  this  place  of  the  iinage  in  convex  glasses.     I  have 
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sent  you  by  this  bearer,  Mr.  Butler,  twentie  pounds  as  our 
acknowledgment  of  your  favoure.  And  so  wishing  you  all 
hapiness,  I  remaine 

Your  assured  freind, 

Charles  Cavexdysshe. 


SIR  CHARLES  CAVENDISH  TO  VvALTER 
WARXER. 

[MS.  Birch,  Brit.  Mus.  4444,  fol.  91.  Orig.] 

Wellbeck,  September  2nd,  1636. 
Worthie  Sir, — I  give  you  many  thankes  for  the  two  tracts 
you  sent  me,  one  of  the  place  of  the  image  in  concave  and 
convex  glasses,  and  the  other  of  the  making  of  prospective 
glasses.  I  ^vill  not  trouble  you  with  a  repetition  of  some 
doutes  which  Mr.  Payen  and  I  have  of  some  things  in  these 
tracts,  but  refer  you  to  his  letter,  for  he  hath  promised  me  to 
write  to  you  of  them.  The  greatest  doute  that  I  have  in  your 
tract  of  the  place  of  the  image  is  howe  the  eye  can  take  notice 
of  the  laterall  beames  which  are  without  the  eye,  for  sight 
being  made,  as  you  write,  upon  the  retiform  tunicle,  I  con- 
ceive  not  howe  we  can  take  notice  of  the  laterall  beams  which 
are  refracted  before  they  come  thither,  or,  as  I  conceive,  we 
take  no  notice  of  that  refraction.  Sir,  you  see  the  boldness 
I  take  to  trouble  you,  \Ahich  your  former  favours  have  en- 
couraged  me  to  doe.  And  so  wisshing  you  all  hapiness,  I 
rest, 

Your  assured  freind, 

Charles  Cavexdysshe. 


ROBERT  PAYNE  TO  WALTER  WARNER. 

[MS.  Birch,  Brit.  Mus.  4458,  fol.  26.  Orig.] 

Welbeck,  October  3rd,  1636. 
Good  Mr.  Warner, — Though  the  plague  (thanks  be  to  God) 
hath  not  yet  come  nere  us,  yett  we  feele  the  ill  effects  of  it. 
One  whereof  is,  the  interruption  of  intercourse  of  letters  fro' 
us  to  you,  and  you  to  us. 

I  had  some  time  since  ^vritten  to  you  concerning  the  two 
tracts  you  sent  last  to  Sir  Charles  Cavendysshe,  but  I  was 
not  certaine  where  you  were,  or  how  my  letter  should  come 
at  vou.     Now  having  notice  of  your  continuance  at  Cran- 

F  2 
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l)ornc  lodgc,  aiul  thc  convcnicncy  of  a  passcnger  that  way,  I 
have  advcrtised  thcse  lines  to  you,  dcsiring  to  heare  from  you 
agaync  by  thc  ncxt  opportunity  you  can  tinde. 

In  your  tract  Dc  Loco  Iniaginis,  &c.,the  thcoremes  you  take 
for  principlcs,  undcmonstratcd,  rcquire  dcmonstration,  as 
nnuh  as  thc  conchision  you  would  proove  by  thcm,  which 
yoursclf  having  tirst  givcn  noticc  of,  I  suppose  it  worth  your 
paincs  to  scnd  thcir  dcmonstrations  :  and  so  to  cleere  the 
manncr  of  vision,  how  it  is  made,  dcmonstratively ;  for  as  yet 
we  takc  all  upon  ])robabihty. 

But  supposc  thcse  thcoremes  were  demonstrated,  there 
is  yct  onc  mainc  doubt  rcmaining ;  and  that  is,  how  the  sense 
should  takc  noticc  of  thc  hitcrall  bcames,  which  only  touch 
on  thc  supcrticics  of  the  eye,  and  enter  not  into  it  dircctly, 
but  rcfractcd.  And  if  the  sense  follow  the  direction  of  the 
refractcd  beame,  that  leads  it  not  to  the 
objcct.  As  supposc  thc  latcral  beame  be 
B  O  ;  thc  rcfractcd  beamc  in  thc  cye  O  A ; 
thc  doubt  is,  how  the  sense  can  takc  no- 
ticc  of  B  O  without  the  cye,  soe  as  by  that 
to  bc  dcscricd  in  thc  placc  of  thc  image. 
Whcrcas  it  sccmes  more  probable  the  cye 
shoukl  be  sensiblc  only  of  thc  beame  O  A, 
which  is  within  it ;  but  then  if  it  follow 
thc  dircction  of  this  bcame  A  O,  it  will 
lcad  it  to  P,  against  all  cxpericncc.  But  it  may  bc,  the 
clcare  expression  and  good  proofe  of  the  manner  how  vision 
is  made,  will  satisfye  this  inquisition  and  cleare  the  doubt ; 
I  meane  thc  manncr  how  simplc  vision  is  made,  and  how  in 
that  the  scnse  judges  the  objcct  without  it  to  be  in  such  a 
placc,  and  not  short  or  further  on ;  for  though  this  forme  is  a 
thing  cvident  of  itself,  yet  when  I  consider  it  more  seriously, 
I  finde  it  not  sufficiently  demonstrated  by  any  I  have  yett 
read. 

Agayne,  supposing  the  sight  to  be  discovered  on  the  lateral 
beames,  yct  it  is  not  thoroughly  apparent  why  it  should 
judge  the  place  of  the  object  to  be  in  the  concurse  of  these 
beames.  You  will  say  perhaps,  else  it  would  judge  the  ob- 
ject  to  be  in  two  places.  This  I  well  conceive  as  an  absiirdity 
crossing  under  expei'ience ;  but  the  cause  a  priori  is  the  thing 
I  looke  for  and  would  have,  if  it  raay  be  had.  And  indeed 
this  lawe  well  cleered  would  necessaryly  conclude  the  former, 
except  single  vision  may  be  made  on  one  line,  and  then  the 
former  doubt  must  be  cleered  by  itself. 

Concerning  your  other  tract  of  the  Prospective.  The  short 
time  Istayd  Vvith  you  pcrmitted  me  not  to  take  sufficient  in- 
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structions  from  you  to  satisfye  Sir  Charles  in  the  matter  of 
that  calculation ;  nor  the  efFects  of  the  glass  focus  according 
to  the  measures  of  it.  The  doubts  we  conceive  of  its  effects, 
supposing  the  calculations  right,  are  these. 

1.  How  clere  vision  can  be  made,  by  beames  tending  to  an 
angle  in  the  eye :  for  this  seemes  contrary  to  one  of  the  theo- 
remes  undemonstrated  in  your  other  tract :  but  your  glass 
drawes  the  beames  to  an  angle  on  the  eye. 

2.  How  one  beame  can  be  sufficient  to  cause  cleare  vision 
of  the  point  whence  it  comes ;  for  soe  your  glass  seemes  to 
be  calculated,  to  refract  ordinately  but  one  beame  from  one 
point  of  the  object. 

3.  But  if  you  say  the  glass  so  form'd  will  convey  all  the 
beames  falling  on  it  fi'om  one  poynt  ordinately  to  the  eye, 
this  would  be  well  demonstrated ;  for  else  it  wovild  cause  con- 
fusion,  and  so  destroy,  if  not  all,  at  least  clere  and  distinct 
vision. 

4.  Lastl}^,  supposing  all  before  were  made  good ;  the  ques- 
tion  is  whether  the  hand  or  toole  of  any  artificer  be  able  to 
worke  the  formes  or  moulds,  and  consequently  the  superficies 
of  the  glass  soe  true,  as  that  to  nature  they  shall  be  distin- 
guished  from  other  convexe  superficies,  as  the  spheriques, 
coniques,  &c. 

Sir,  I  know  it  is  a  difficult  taske  for  you  to  treat  by  letters, 
but  since  we  have  yet  no  other  way,  and  that  the  infectious 
ayre  hinders  both  yours  and  my  gooing  to  London,  where  we 
might  meet  to  consider  how  to  bring  this  to  some  good  pass, 
I  desire  you  to  doe  us  the  favour,  in  the  meane  while,  to  write 
to  us  as  oft  as  you  can. 

I  heare  Mr.  Hobbes  is  expected,  with  his  charge,  very 
shortly.  I  doubt  not  but  he  will  finde  you  out ;  and  by  him 
you  may  send  your  letters  to  us,  if  you  can  finde  no  other. 
Or  if  you  send  your  packett  to  one  Mr.  Boothe,  steward  to 
the  Countess  of  Devonshyre,  at  Byflett,  nere  Oatlands,  to  be 
sent  by  him  to  me  at  Welbeck ;  in  regard  of  messengers  that 
pass  between  them  and  us,  your  letters  will  come  to  us  that 
way. 

Sir,  I  beseech  you  present  my  humble  service  to  the  noble 
knight  and  lady,  where  you  are,  as  also  to  Mr.  Aylsbury  and 
Mr.  Hyde,  with  my  hearty  thanks  to  them  for  their  favours. 
Soe  God  keepe  you  and 

Your  faythfull  fi-iend  and  servant, 

ROBERT  PaYNE. 
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TI10MA8  LYDYAT  TO  MR.  ROUSE. 

[MS.  Bodl.  313.] 

To  hisfriendy  Mr.  Roiise,  FtUoir  of  Oriel  Collcffe,  and  Keeper 
oj'  the  public  Libranj  in  Odjord. 

Mr,  Rouse, — Havinjr  occasion  to  send  to  Oxford,  I  have  sent 
you  a  copy  of  niy  pcriod  for  Dr.  Morrison,  not  so  fair  a  one 
as  I  would,  (durin^  minc  iniprisonmcnt  my  ])apers  of  some 
Mcre  many  of  them  stained,  and  somc  (juitc  marrcd  with  wct;) 
but  indecd  all  that  I  havc  icft,  cxccpt  only  that  with  Dr.  Bain- 
bridgc  his  censure,  and  mine  answer  to  it;  a  transcript  whercof, 
and  of  my  postcript  in  the  bottom  of  my  table  hung  in  the 
hbrary,  bcini;  some  part  of  it  worn  away,  1  have  sent  withjil : 
that  you  might  thc  bctter  undcrstand  what  I  said  to  you,  of 
hanging  up  a  bcttcr  in  its  ])lacc.  I  ])ray  you  rcmcmber  my 
servicc  to  Dr.  Morrison  :  1  woukl  1  wcre  ablc  to  gratify  him 
or  any  of  you  all  in  a  bettcr  mattcr.  I  pray  you  also,  as  you 
have  tit  o])portunity,  remember  me  to  Dr.  Turner ;  I  was  in- 
deed  very  desirous  to  have  spoken  with  him,  and  tarricd  all 
that  afternoon,  the  night  following,  and  the  next  day,  till  ])ast 
ninc  oclock  in  Oxford,  only  for  that  cause:  and  whcn  he  sent 
me  word  l)y  his  man,  that  1  could  not  spcak  with  him  till  two 
oclock  in  the  aftcrnoon,  the  excuse  that  I  made  was  true,  that 
my  horsc  w  as  wcak,  and  borrowcd  but  for  a  day  :  whcreunto 
I  raight  have  added,  that  the  poor  man  of  whom  I  borroWed 
him  (my  ncphew,  the  bcarer  hereof,  lately  one  of  your  college 
tcnant's  tenant  in  Kcnington,  whose  crrand  to  Oxford  at  this 
time  is  to  bring  a  child  of  his,  one  of  my  grand  nej)hews,  to 
be  a  chorister  in  New  Collcge,)  hath  none  othcr  means  to  get 
his  living  but  by  his  tcem,  whcreof  that  was  one,  and  the 
principal  his  fhiller:  as  all  your  collegc  tenants  and  the  whole 
town  of  Kenington  can  witness  :  and  therefore  I  was  loth  to 
adventurc  the  w  ronging  of  him  in  that  kind ;  especially  this 
busy  time  of  harvest,  and  opportunest  time  of  the  year  to  cart 
any  whither.  Otherwise  I  could  havc  been  contcnt  to  have 
further  attendcd  Dr.  Turners  leisure.  So  with  remembrance 
of  my  duty  to  my  betters,  and  with  my  duty  and  my  best 
service  to  my  good  nurse  the  University  of  Oxford,  I  remain 
Yours  to  be  commanded  in  what  I  may, 

Thomas  Lydyat. 
Allerton,  Aug.  2,  16.38. 
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NATHANIEL  TORPORLEY  TO  THE  DUKE  OF 
XORTHUMBERLAXD. 

[MS.  Birch,  Brit.  Mus.  4409,  fol.  87.  Orig.] 

July  5th,  1632. 

May  it  please  your  Lordship, — I  presumed  lieretofore  to 
move  your  Lordship  on  the  behalf  of  Mr.  W.  for  some  con- 
sideration  to  be  had  of  his  extraordinary  expense  in  attending 
the  pubhcation  of  Mr.  H.'s  book,  after  the  copy  was  finished. 
The  same  humble  request  I  am  induced  to  renew  by  reson  of 
his  present  wants,  occasioned  by  that  attendance. 

For  his  hterary  labour  and  paines  taken  in  forming  the 
work  and  fitting  it  for  the  pubhck  view,  he  looks  for  no  other 
reward  then  your  Lordship's  acceptance  thereof  as  an  honest 
discharjre  of  his  dutv.  But  his  long  attendance  through  un- 
expected  difficulties  in  seeking  to  get  the  book  freely  printed; 
and  after  that  was  undertaken,  the  frivolous  delaies  of  the 
printers  and  slow  proceding  of  the  presse,  which  no  intreties 
of  his  or  niine  could  remedy,  drew  him  to  a  gretter  expence 
then  his  meanes  would  bere,  inchiding  both  your  Lordship's 
pencion  and  the  arbitrary  help  of  his  frends.  It  is  this  ex- 
traordinary  expense,  which  he  cannot  recover,  which  makes 
both  him  and  me  for  him  appele  to  your  Lordship's  goodness 
and  bounty  for  some  tollerable  mitigation  therof. 

I  purpose,  God  willing.  to  set  forth  other  peeces  of  Mr.  H., 
wherein,  by  reson  of  my  o«  ne  incumbrances,  I  must  of  ne- 
cessity  desire  the  help  of  Mr.  W.,  rather  then  of  any  other ; 
whereunto  I  find  him  redy  enough,  because  it  tends  to  your 
Lordship's  ser^ice,  and  may  the  more  freely  trouble  him,  yf 
he  receive  some  Uttle  encouragement  from  your  Lordship  to- 
wards  the  repairing  of  the  detriment  that  lies  still  upon  him 
by  his  last  imploiment.  But  for  the  future  my  intention  is 
to  have  the  impression  at  my  own  charge,  and  not  depend  on 

the  curtesy  of  those  mechaniks,  making that  which 

may  seeme  to  be  saved  by  the  other  way,  will  not  counter- 
vaile  the  trouble  and  tedious  prolongation  of  the  busines. 
But  the  copies  being  made  perfect  and  faire  written  for  the 
presse,  they  shall  be  sufficiently  bound  to  dehver  the  books 
periectly  clen  out  of  thcire  hands,  and  by  this  meanes  the 
trouble  and  charge  of  attending  the  presse  wiil  be  saved. 
Therefore,  my  Lord,  what  you  do  now  will  be  but  for  this 
once ;  and  in  such  proportion  as  shall  best  like  you  to  favour 
the  humble  motion  of  him  who  is 

AUway  most  redv  at  vour  Lordship's  commaund, 

T.  A.* 

*  This  letter,  although  signed  by  the  initials  T.  A.,  is  in  the  handwriting  of 
Torporley,  and  from  that  circumstance  and  the  subject  matter  of  the  letter,  there 
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SIR  CIIARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Bircli,  Urit.  .Mtis.  427!^,  fol.  143.  Orig.] 

Wellingor,  Jaiiuary  8th,  1041. 
Worthic  Sir, — I  have  not  much  to  write  to  you  of,  oneUe 
I  have  hearcl  nothing  of  those  bookes  you  writ  to  nie  of.  I 
have  sent  you  hereinclo.sed  Avhat  Mersennus  hitehe  sent  me. 
1  ilesire  you  uill  doe  ine  the  tavoure  to  write  it  oute  and  send 
it  me,  for  I  confess  his  hande  is  an  Arabickc  character  to  me  ; 
I  praye  you  kecpe  his  paper  till  it  jilease  God  wee  meete.  I 
doute  heer  hath  bin  ill  weather  for  Mr.  Reeves  to  worcke  in. 
And  so  wisshing  you  all  hapiness,  I  rcst 

Your  assurcd  frcind  to  serve  you, 

CllARLES  CaVENDYSSHE. 


SIR  CHARLES  CAVENDISH  TO  JOIIN  PELL. 

[MS.  Bircl»,  Brit.  Miis.  4278,  fol.  146.  Orig.] 

WeUingor,  Feb.  5,  1641. 
Worthic  Sir, — I  thanke  you  for  your  letter  and  the  tran- 
script  of  Mersennus  problcm  ;  if  hc  hath  read  Mr.  Brigs  or 
Mr.  Oughtred  1  wonder  he  woukl  scnd  it,  but  it  maye  be  he 
hath  found  it  the  analyticall  waye  himself.  I  am  giad  Mr. 
Reaves  was  in  such  foi^AAardness  whcn  youwrit;  but  I  doute 
the  glass  (which  I  hope  is  nowe  finished)  is  not  of  the  same 
Avhich  you  tried  your  refraction  in,  because  Mr.  Reaves  hath 
broken  in  his  triall  so  much  glass,  that  I  doute  there  is  none 
left  of  that  which  you  tried  your  refraction  in ;  but  I  hope 
finc  ijlass  ditfers  so  httle  in  refraction  that  it  will  not  doe  us 
much  harme.  I  hope  you  goe  on  with  your  owne  analyticall 
worcke  as  your  occasions  will  permit  you.  I  have  no  more 
at  this  timc  to  trouble  you  with,  but  remaine 

Your  assured  freind  to  serve  you, 

Charles  Cavexdysshe. 


can  he  little  doubt  but  that  it  was  written  and  compcscd  by  him.  There  is  no 
dirjction  to  this  letter,  but  the  allusion  to  Wamer's  pension  shows  to  whom  it 
was  addressed.  It  is  scarcely  necessarj-  to  observe  that  the  initials  W.  and  H.  are 
intended  for  Wanier  and  llarriot.  This  letter  vrill  serve  to  show  the  reason  why 
Torporley  afterwards  attacked  the  work  of  Harriot :  he  doubtless  failed  in  some 
application  to  the  Duke  of  Norlhuniberland,  and  his  well-known  irascible  temper 
converted  his  previous  respect  for  Harriot's  memory  iuto  hatred.  See  my  Life  of 
Sir  Samuel  Morland,  p.  28. 
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SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  134.] 

Wellingor,  June  26,  1641. 
Sir, — I  perceive  oure  business  of  making  the  perspective 
glass  proceeds  not,  and  I  knowe  not  well  howe  to  help  it, 
unless  there  be  some  as  good  matter  to  make  glass  in  some 
other  place  to  be  bought,  for  it  seemes  that  at  Broadstreet 
will  not  be  had;  I  am  not  willing  to  trouble  Sir  Robert 
Mansfeild  about  it,  though  I  thinke  he  would  not  denie  me. 
Therefore,  if  you  or  Mr.  Reaves  can  finde  fitting  matter  for 
us  somewhere  els,  ye  should  doe  me  a  greate  favoure ;  Broad- 
street  I  suppose  will  be  the  best  place  to  make  the  glass,  when 
ye  have  bought  the  stuff  to  make  it  of.  I  shall  write  to  Mr. 
Reaves  to  give  us  his  help  herein.  I  must  againe  thanke  you 
for  your  waie  of  ordering  sequations,  and  doe  desire  that  you 
will  proceed  in  your  intended  analyticall  worcke,  as  your  oc- 
casions  will  give  you  leave.  I  desire  to  knowe  if  ^lr.  War- 
ners  analogicall  worck  goe  on  or  not.  And  so  wisshing  you 
all  hapiness  I  remaine 

Your  assured  freind  to  serve  you, 

Charles  Cavendysshe. 

If  you  knowe  an  easie  and  readie  waie  to  measure  the  re- 
fraction  in  water,  you  should  doe  me  afavoure  to  let  me  knowe 
it;  for  I  confess  1  knowe  none. 


SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278.  fol.  136.  Orig.] 

Wellingor,  Julie  24,  1641. 
Worthie  Sir, — I  am  glad  to  heare  you  have  got  some  glass ; 
I  hope  it  is  good  and  fit  for  oure  pm-pose,  for  I  should  be 
unwilHng  that  you  and  Mr.  Reaves  should  bestowe  your 
paines  upon  course  glass.  When  you  have  tried  what  the 
refraction  is  in  that  glass  I  desire  to  knowe  it,  and  allso  howe 
you  like  the  glass.  I  have  latelie  received  some  propositions 
out  of  France,  some  demonstrated  and  some  not,  but  I  will 
not  divert  you  from  the  business  you  have  in  hand.  I  am 
glad  you  have  begun  the  analogiques,  and  hope  allso  that  you 
proceed  in  your  owne  anahticall  worcke.  And  so  wisshing 
you  all  hapiness,  I  remaine 

Your  assured  freind  to  serve  you, 

Charle.s  Cavendysshe. 
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SIR  CHARLES  CAVEXDISII  TO  JOllN  PELL. 

[MS.  Birch,  Brit.  Miis.  •1278,  fol.  139.  Orig.] 

Wellingor,  Novcnil)er  20th,  104 1. 
Worthie  Sir, — I  hope  Mr.  Reaves  is  in  a  good  forwardness 
with  the  convcx  glass ;  I  dout  not  but  you  will  trie  all  con- 
chisions  with  it,  which  may  conduce  to  informe  you  whethcr 
it  be  an  hyperbolc  or  no ;  as  allso  what  })roportion  the  dia- 
meter  of  the  frlass  hath  to  tlie  hne  of  the  contractcd  bcames 
of  tlie  sun  at  the  ])ointes  of  concourse ;  as  allso  to  observe 
what  aparances  are  madc,  the  cye  being  placcd  in,  beforc,  or 
behinde,  the  pointe  of  concourse ;  and  in  the  mean  time,  be- 
fore  thc  concave  glass  be  niade,  to  trie  whethcr  my  concave 
glass  which  you  have,  will  in  anie  sort  fit  it.  Sir,  1  leave  the 
furthcr  scrutinie  of  this  to  your  better  consideration,  and 
wisshing  you  all  hapiness,  remaine 

Your  assurcd  frcind  to  serve  you, 

ClIARLKS  CaVKNDYSSHK. 

I  praye  you  comend  me  to  Mr.  Reaves  when  you  see  him. 


SIR  CHARLES  CAYENDISH  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Muo.  4278,  fol.  111.  Orig.] 

Wellingor,  December  18,  1641. 
Worthie  Sir, — I  thanke  you  for  your  letter  of  December  13. 
I  am  glad  Mr.  Reeves  is  so  well  fitted  for  oure  w  orcke ;  when 
he  hath  done  it,  I  dout  not  but  you  will  make  all  such  trialls 
as  maye  give  you  satisfaction  w  hether  it  be  a  true  hyperbole 
or  not,  and  then  proceed  to  the  making  of  the  concave  glass ; 
if  this  fit  it  not,  I  shall  still  be  in  hope  that  a  concave  on  both 
sides  will.  I  have  not  (to  my  remembrance)  seene  Henis- 
chius  arithmetick,  nor  should  desire,  for  his  misHke  of  de- 
monstration  by  letters ;  yet  if  you  thinke  there  be  anie  thinge 
in  him  considerable,  which  is  not  in  Yieta  or  de  Cartes,  I  de- 
sire  you  will  send  it  me,  and  Mr.  Moselei  will  paye  for  it,  as 
allso  for  Scheiner^s  Ars  Nova  Dehneandi.  I  confess  I  expect 
not  an  exact  booke  of  anahticks  till  you  perfect  yours.  And 
so  wisshing  you  all  hapiness  I  rest 

Your  assured  freind  to  serve  you, 

Charlks  Cavkndysshk. 
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ROBERT  PINK  TO  THOMAS  LYDYAT. 

[MS.  Bodl.  313.] 
Mr.  Lydyat, — I  cannot  so  well  give  you  account  of  3'Our 
tractate  which  you  have  sent  me,  as  if  you  yourself  come  over 
hither  to  me.  Which  that  you  may  do  without  your  charge  or 
trouble,  I  have  of  purpose  sent  over  this  my  servant  Henry 
Davis  with  a  horse  for  you.  He  hath  friends  to  visit  some 
few  miles  beyond  you,  which  he  may  do  and  be  back  with  you 
at  Alkerton  upon  Monday  or  Tuesday,  as  you  shall  appoint, 
to  attend  you  hither.  A  chamber  and  fire  and  diet  you  shall 
have  with  me  at  New  College,  and  the  longer  you  please  to 
stay,  the  better  welcome  shall  you  be.  Is  this  all,  will  you 
say  ?  No  !  but  there  is  that  more  in  it,  which  will,  I  am  sure, 
compell  you  to  come  over.  And  that  is  a  great  desire  my 
Lord  Primate  of  Ireland  hath  to  see  you,  and  to  joy  your 
company  for  awhile.  I  need  not  tell  you,  for  you  know  him 
better  than  I  do,  that  he  is  a  man  of  that  esteem,  as  no  man 
now  Uving,  that  I  can  hear  of,  is,  for  his  exquisite  knowledge 
and  soUd  judgment  in  (almost)  all  points  of  learning.  You 
cannot  any  w  ay  grace  yourself  more  in  the  eye  and  opinion 
of  the  University  than  to  have  it  known  that  he  loves  you  and 
approves  your  learning.  I,  perceiving  his  good  affection  to 
you,  told  him  of  your  "Apparatus;"  and  at  his  earnest  re- 
quest,  deUvered  him  a  good  part  of  it,  viz.  aU  from  the  88th 
page  to  the  end,  to  read  over :  the  former  part  he  told  me  he 
had  read  over  long  since ;  his  meaning  was,  I  thought,  in 
EngUsh.  Dr.  Bainbridge  was  then  in  company  with  us,  and 
therefore  I  mentioned  your  Mesolabe  to  His  Grace,  and  Dr. 
Bainbridge  his  non  satis  Geometrice,  teUing  them  both  that 
I  looked  to  having  defects  punctuaUy  discovcred,  and  not  so 
in  the  general.  And  my  Lord,  if  any  man  wiU  be  able  to 
press  him  to  that,  and  disclose  either  your  mistake,  or  (which. 
I  rather  beUeve)  his.  So  not  doubting  but  that  you  wiU  have 
that  respect  to  His  Grace's  loving  expressions  of  the  desire 
he  hath  to  see  you  here,  as  to  come  over  to  him,  and  make  me 
your  host  w  hile  you  please,  I  heartily  w  ish  you  a  speedy  and 
safe  journey  hither,  so  remaining  always 

Your  assured  loving  friend, 

ROBERT  PlNK. 

New  CoUege,  Oxon. 

November  l.Sth,  1641.  - 
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SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS,  Birch,  Brit.  Mus.  4278,  fol.  168.  Orig.] 

Hamburg,  January  '  Q,  1644. 
Worthic  Sir, — It  is  so  longe  since  I  hearde  from  you  that 
I  doute  niy  lettcrs  which  I  hist  writ  to  you,  came  not  to  your 
handcs.  I  scnt  you  incloscd  in  onc  of  them  the  answeare 
M hich  I  reccavcd  from  Auspurge  conccrning  Reyeta's  glass, 
and  allso  my  dcsire  that  you  woukl  be  j)leased  to  enquire  of 
Rcycta,  who  I  licare  is  at  Antwerp,  of  what  conditions  one 
of  liis  ghisscs  may  bc  had.  I  suppose  some  merchant  of  your 
acquaintance  will  doe  so  much  for  your  sake.  I  have  lateHe 
had  somc  discourse  with  Uoctor  Jungius  and  Mr.  Tassius ; 
doutclcss  thcy  arc  both  vcric  lcarned  men.  I  was  at  Doctor 
Jungius  his  house,  whcre  he  shewed  me  manie  treatises  of  his 
owne  in  manuscript,  %ddehcct,  DeLocisPlanis,  De Motu Locali, 
staticks,  hydrostaticks,  and  some  observations  of  insects.  I 
havc  as  grcate  an  o})inion  of  his  abihties  as  of  anie  mans.  I 
finde  he  is  not  yet  minded  to  print  anic  thinge,  but  I  hope 
hercaftcr  he  will,  and  I  dcspairc  not  in  the  mcanc  time  but 
he  will  imj^arte  somewhat  to  mc.  I  askcd  Mr.  Tassius  (as 
you  dcsired  me)  his  opinion  of  your  refutation  of  the  Dane, 
who  apro\cs  of  it,  and  that  you  doe  it  without  helpe  of  the 
Tal)lc  of  Tangents.  I  writ  in  some  of  my  last  letters  to 
knoMC  if  Cavalieros  worckes  and  Sethus  Calvisius  of  musick 
were  to  bc  had.  Sir,  I  have  no  morc  at  this  time,  but  wissh- 
ing  you  all  happiness  remaine 

Your  assured  friend  to  serve  you, 

Charles  Cavendysshe. 


SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  175.  Orig.] 

Ilamburg,  January  'AL,  1644. 
Worthie  Sir, — I  give  you  manie  thankes  for  your  letter  of 
the  |§  of  this  month.  I  am  glad  to  heare  you  meane  not  to 
trouble  your  self  with  Longomon.  more  than  as  an  appendix 
to  some  of  your  intended  worckes,  which  I  confess  I  longe 
much  to  see,  whatsoever  it  be,  especiallie  if  it  be  of  analytycks. 
I  give  you  also  manie  thankes  for  your  inquirie  of  Reieta,  and 
hope  shortelie  to  heare  from  you  whether  there  be  anie  hopes 
to  procure  one  of  his  best  glasses.     I  am  glad  he  will  print 
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somewhat  howe  to  make  them.  Who  that  is  that  makes  those 
excellent  glasses  iu  England,  I  know  not.  I  should  have 
guessed  him  to  have  bin  Hammilton,  who  was  generall  of 
the  artillerie  to  Leslei,  but  you  write  him  Haman,  whom  I 
have  not  heard  of,  but  I  hope  heereafter  wee  may  procure  one 
of  them.  I  am  sorie  Calvusius  cannot  be  had,  I  shall  not 
yet  trouble  you  for  the  other,  but  returne  you  manie  thankes 
for  your  inquirie  of  them.  I  am  now  growne  into  some 
aquaintance  with  Doctor  Jungius,  who  is  pleased  to  ^dsit  me 
commonHe  twice  a  weeke,  and  to  imparte  to  me  some  of  his 
conceptions  de  motu  locah ;  wee  are  yet  but  in  the  definitions, 
which  are  verie  well  expressed  ;  he  hath  allso  imparted  to  me 
divers  theorems  on  the  sarae  subject,  but  not  demonstrated 
them,  but  I  doute  not  but  he  can  and  will,  after  he  hath  laied 
foundation  enough  in  definitions  and  axiomes  to  builde  upon. 
I  am  sorie  1  lost  so  much  time  before  I  was  aquainted  with 
him,  but  I  shall  endevoure  to  redeeme  it  during  my  staie 
heere.  And  so  hoping  to  heare  shortehe  from  you,  and  wissh- 
ing  you  all  happiness,  I  rest 

Your  assured  friend  to  sen^e  you, 

*  Charles  Cavexdysshe. 


SIR  CHARLES  CAVEXDISH  TO  JOHX  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  177,  Orig.] 

Antwerjj,  .March  26,  olde  style. 

Worthie  Sir, — Not  to  trouble  you  with  more  particulares 
of  oure  journei  than  that  at  Rotterdam  Sir  Williara  Boswell 
came  to  us,  whora  I  found  to  be  that  which  I  supposed  him 
formerhe  to  be,  a  discreete,  civill  gentleman.  I  perceive  he 
thinkes  Monsieur  de  Cartes  his  last  booke  to  be  full  of  fancie, 
though  he  esteemes  much  of  him.  Heere  I  raett  with  Sir 
Keneim  Digbie's  booke,  but  had  no  tirae  to  reade  it  all ;  but 
it  apeares  to  me  to  have  sorae  things  in  it  extraordinarie. 
Wee  met  heere  with  the  faraous  Cappuchin  Rieta,  his  booke 
is  nowe  in  the  press  heere  alhiiost  hnished.  Ilee  solves  the 
aparences  of  the  planetes  by  excentricks,  without  requants  or 
epicicles,  and  yet  not  according  to  Copernicus  system  of  the 
worlde.  He  teaches  allso  in  this  booke  the  making  of  his 
newe  tellescope ;  his  tube  for  his  best  glass  was  spoilecl  so  that 
wee  could  not  see  it,  but  wee  sawe  another  raade  by  his  di- 
rections,  but  had  not  the  oportunitie  of  looking  at  a  conve- 
nient  object  fai-  distant,  but  as  I  guess  it  is  not  better  than 
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myne,  it  represents  objects  even.  I  IkkI  not  discourse  enough 
with  hiin  alone  to  aske  hiin  inanic  qujrrcs,  bnt  doutelcss  he 
is  an  exrcllcnt  inan  aiul  vi-ric  eourtcons,  and  I  found  hiinfrcc 
and  opeii  in  liis  discoursc  to  nie.  IIc  saics  he  can  easihe  and 
intaUibhc  riiule  thc  hjngitude,  but  hc  discovers  not  that  in 
this  booke.  Ilesaies  thc  satelhtes  of  Jupiter  are  little  sunns, 
and  divcrs  othcr  noveltics  he  hath  observed,  manic  of  uhich 
he  will  nut  dise(n'cr  in  tiiis  bookc.  I  have  no  inorc  nowc  to 
tronblc  you  with,  but  to  dcsire  that  yon  will  thinke  of  pnb- 
lishing  sonic  of  yonr  rarities,  espceiallic  in  the  anahtickes. 
And  so  wisshing  you  all  haj)pincss,  I  rcinaine 

Yonr  assured  friend  and  servant, 

ClIAIlLES  CaVENDYSSHE. 

AVee  are  nowc  going  towardcs  Bruxells. 


SIR  CHARLES  CAVENDISII  TO  JOIIN  PELL. 

[MS.  Hirch,  Brit.  Miis.  «278,  fol.  149,  Orig.] 

llaiiihurg,  Julie26,  1044. 

Worthic  Sir, — I  give  you  manie  thankes  for  your  letter, 
which  I  rcccivcd  ycsterdaie,  and  since  things  goe  not  so  mcU 
in  England,  I  ain  ghid  you  are  so  well  phiced  for  the  present, 
for  I  suppose  it  a  place  of  good  means  as  well  as  of  honor ; 
yet  I  hopc  by  the  grace  of  God  wee  shall  one  daie  mect  in 
England,  and  livc  more  happilie  there  than  ever  wee  did.  I 
thinkc  wce  shall  remaine  a  whyle  in  this  towne,  and  so  be 
dcprived  of  the  happincss  of  your  conversation  but  by  letter, 
which  I  desirc  you  will  be  pleascd  soraetimes  to  afford  me  at 
your  best  leasure.  I  desirc  you  will  doe  me  the  favoure  to 
send  me  one  of  De  Cartes  his  new  bookes,  De  Principiis  Phi- 
losophice,  without  anic  addition  of  his  olde  worckes,  except  hc 
hath  either  added  or  altered  something  in  thc  matter ;  I  de- 
sire  you  w  ill  let  me  knowe  the  price  of  it,  and  howe  I  maye 
with  most  convenicnce  returne  monie  to  you,  for  I  am  likelie 
to  trouble  you  for  more  bookes.  I  praye  you  let  me  knowe 
whether  Mr.  Warnei^^s  Analogicks  be  printed.  I  hope  you 
proceed  in  your  intended  worcke  of  Analiticks,  which  if  you 
doe  not,  I  beseech  you  doe,  and  finish  it  with  all  convenient 
speed;  for  I  confcss  I  expect  not  anie  absolute  worcke  in  that 
kinde,  but  from  yourself.  I  praye  let  me  knowe  what  new 
inventions  are  extant  in  the  mathematicks  latelie,  if  anie. 
And  so  wisshing  you  all  happiness,  I  rest 

Your  assured  freind  to  seiTC  you, 

Charles  Cavendysshe. 
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SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  lol,  Ori?.] 

Hamburg,  Aug  ^,  1644. 

Worthie  Sir, — Douting  that  my  letter  of  last  week  came 
not  to  your  handes,  makes  me  nowe  trouble  you  with  this. 
I  give  you  manie  thankes  for  yovu-  letter.  and  am  most  glad 
that  you  are  well  and  in  so  good  a  condition ;  I  doute  not 
but  you  have  hearde  the  occasion  of  oure  comming  over,  I 
take  no  pleasure  to  write  it,  nor  I  suppose  you  to  reade  it ; 
Gods  will  be  done,  and  to  that  I  humbhe  submit.  I  desire 
you  will  be  pleased  to  send  me  De  Cartes  De  Principiis  Philo- 
sophice,  and  none  of  his  olde  bookes,  except  there  be  some 
addition  or  alteration.  I  desire  your  opinion  of  the  late  dis- 
coverie  of  newe  stars ;  I  see  Gassendus  doutes  of  it.  I  desire 
to  knowe  if  Mr.  Warner^s  Analogicks  be  printed,  and  if  there 
be  any  newe  bookes  of  Anahticks,  but  I  expect  no  greate 
advancement  of  Anahtickes  but  by  yourself,  therefore  I  be- 
seech  you  proceede  in  your  intended  worcke.  I  am  hkehe 
sometimes  to  trouble  you  for  bookes,  therefore  I  desire  you 
will  let  me  knowe  howe  l  maye  returne  monie  to  you.  I 
longe  to  see  you.  In  the  meantime  I  hope  to  converse  by  let- 
ters.     I  remaine 

Your  assured  freind  to  serve  you, 

Charles  Cavendysshe. 


JOHN  PELL  TO  SIR  CHARLES  CAVENDISH. 

[.MS.  Birch,  Brit.  Mus.  4280,  fol.  101.] 

Amsterdam,  August  7,  1644. 

Right  Honourable, — Nine  days  agoe  was  your  answere  to 
mine  left  at  my  lodging  by  a  man  that  v.ould  have  nothing 
for  postage.  Had  I  seene  him,  perhaps  I  might  have  learned 
some  convenicncy  of  sending  backe  to  you  againe,  so  that  my 
letters  might  be  lesse  chargeable  than  if  they  come  thus  single 
to  you  by  the  ordinary  poste. 

I  had'  sent  you  Des  Cartes  his  new  booke  forthwith,  if 
vour  letter  had  given  mc  direction  how  to  convey  it  to  you ; 
which,  seeingyou  have  not  done,  I  resolve  to  send  itto  Ham- 
burg  by  the  next  ship,  to  be  left  for  you  either  at  Berthold 
Offermans,  a  booksellers  ;  or  else,  at  some  other  friends  house 
which  I  shall  signify  by  letter.     Though  the  title-page  of  the 
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other  part  tell  us  that  it  is  ab  auctore  perlecta  variisque  in  locis 
emcndata,  yet  I  havc  ^iven  onlers  to  leavc  it  out,  and  to  binde 
his  Priiiripia  PliilusojihitL'  apart  Ibr  you ;  whereby  halfe  the 
price  is  abatcd.  I  suj^posc  I  shall  have  it  to-niorro\ve,  and 
thcn  I  shall  soonc  tinde  somc  ship  to  send  it  by  :  for  such 
opportunittes  betwecne  this  towne  and  Hamburg  are  very  frc- 
(picnt. 

Dcs  Cartes  himself  is  gone  into  France.  Monsicur  Hardy 
tells  us,  in  a  lcttcr  hitcly  writtcn,  tliat  Dcs  Cartcs  mct  him 
in  Paris,  and  blaincd  hiin  for  otfcring  so  much  mony  to  our 
Arabickc  profi-s.sor  at  Utrccht,  for  his  Arabicke  manuscript 
of  Apollonius.  Which  Mr.  Ilardy  interprets  as  a  signe  of  envy 
in  Des  Cartcs,  as  bcing  unwilhn^  that  wc  should  esteeme  the 
ancicnts,  or  admirc  any  man  but  himsche  for  the  doctrine  of 
hgncs  courbcs. 

Biit  I  think  Francc  alonc  will  atford  me  arg-umcnt  for  a 
largc  h-ttcr,  and  thcrcfore  I  lcave  it  till  the  next  time. 

Come  we  thcrefore  to  England.  And  first  for  Mr.  War- 
ner's  Analogickcs,  of  whi-.^h  you  dcsire  to  know  whcther  they 
be  printcd.  You  rcmcmbcr  that  his  paj^crs  wcrc  given  to  his 
kinsman,  a  merchant  in  London,  wlio  scnt  his  partner  to  bury 
thc  okl  man :  himsclfe  bcing  hindrcd  by  a  pohticke  gout, 
which  made  him  kccpe  out  of  their  sight  that  urged  him  to 
contributc  to  the  parhamcnt's  assistance,  from  which  he  was 
excecdingly  avcrse.  So  he  was  looked  upon  as  one  that  ab- 
sentcd  himselfe  out  of  mahgnancy,  and  his  partner  managed 
thc  wholc  tradc.  Since  mv  commin":  over,  thc  Enghsh  mer- 
chants  hecre  tcU  me  that  both  hc  and  his  partncr  are  broken, 
and  now  they  both  keepe  out  of  sight,  notas  mahgnants,  but 
as  bankrupts.  But  this  you  may  better  inquire  among  our 
Hamburg  merchants.  In  the  meane  time  1  am  not  a  little 
afraid  that  all  Mr.  Warner's  papers,  and  no  small  sbare  of 
my  labours  thcrein,  arc  seazed  upon,  and  most  unmathe- 
matically  divided  between  the  scquestrators  and  creditors, 
who  (bcing  not  able  to  ballance  the  account  where  there  ap- 
pearc  so  many  numbers,  and  much  troubled  at  the  sight  of 
so  many  crosses  and  circles  in  the  superstitious  Algebra  and 
that  blacke  art  of  Geometr}^)  will,  no  doubt,  determine  once 
in  their  lives  to  become  figure-casters,  and  so  vote  them  all 
to  be  throwen  into  the  fire,  if  some  good  body  doe  not  re- 
prieve  them  for  pye-bottoms,  for  which  purposes  you  know 
analogicall  numbers  are  incomparably  apt,  if  they  be  accu- 
rately  calculated. 

I  cannot  tell  you  much  better  news  of  my  analyticall  spe- 
culations,  of  the  finishing  of  which  you  desire  to  heare.  I 
came  over  hither  in  December  last,  not  bringing  any  of  my 
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bookes  or  papers  with  me :  nor  hardlv  clgthes,  for  the  worst 
I  had  seemed  good  eiiough  to  weare  o'  shipboard.  I  then 
thought  not  to  stay  heere  above  a  fortnight ;  nor  did  I  imagine 
that  before  I  gat  out  of  this  towne  againe,  I  should  be  per- 
suaded  to  chme  the  cathedra,  and  make  inaugurale  orations 
and  praelusions,  and  afterward  reade  pubhkely  5  dayes  in  a 
weeke,  an  houre  ever^-  day  in  Latine.  Which  had  I  foreseene, 
I  thinke  that  all  the  bookes  and  papers  that  I  had,  both 
yours  and  mine,  should  have  come  along  M"ith  me  to  enable 
me  to  doe  those  things  the  more  easily.  And  yet  I  have  no 
great  minde  to  goe  fetch  them,  nor  to  send  for  them ;  so  long 
as  they  are  there  unstirred,  they  seeme  to  be  safe.  But  the 
disasters  of  the  whole  kins:dome  put  me  in  minde  of  what 
Melancthon  used  so  often  to  say,  non  est  tutum  quieta  movere. 
What  may  happen  to  them  in  the  remoovall,  by  searchers, 
pirats,  &c.,  I  am  not  wilhng  to  try.  Yet  so  long  as  they  are 
there  we  cannot  count  them  out  of  danger.  But  should  that 
befall  Mr.  Warnei^^s  papers  and  mine  which  we  leare,  it  would 
put  me  into  an  humour  quite  contrary  to  that  in  which  I  have 
hitherto  besne.  I  have  thought  nothing  elaborate  enough  to 
be  printed,  till  it  were  so  complete  that  no  man  could  better 
it,  and  did  therefore  so  long  keepe  my  name  out  of  the  presse : 
but  now  I  begin  to  count  nothing  safe  enough  tiU  it  be 
printed,  and  therefore  I  have  almost  resolved  to  secure  my 
thoughts,  not  by  burying  my  papers  in  England,  nor  by 
fetching  them  hither,  but  by  pubUshing  the  same  notions 
heere  that  I  have  committed  to  paper  there. 

I  had  thought  heere  to  have  given  you  account  of  what  I 
have  now  in  hand ;  but  being  desirous  by  this  poste  to  let 
you  know  that  your  letter  came  safe  to  my  hands,  I  am  con- 
strained  to  breake  off  heere,  deferring  the  rest  tiU  my  next. 
In  the  meane  time  I  remaine,  Sir, 

Your  hurable  serv^ant, 

JoHx  Pell. 


SIR  WILLIAM  PETTY  TO  .TOHX  PELL. 

[MS.  Birch,  Brit.  Mns.  4279,  fol.  173,  Orig.] 

Leyden,  Aueust  14, 1644. 

Sir. —  On  Sunday  noone  I  received  youre  lettre  of  Friday, 
together  with  nine  copies  of  youre  refutation  of  Longomon- 
tanus,  the  whiche,  according  to  your  desire,  I  have  distributed 
as  foUoweth,  viz  :  to  GoUus,  who,  upon  perusaU  of  it,  said  it 
was  a  most  soUdrefutation,  thankingyou  vcry  much  that  vou 
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remcmljrcd  him  with  a  copic,  and  said  Mithall,  that  hecatliis 
last  Ixieing  at  Amstcrdam  much  endcavorcd  to  havc  Avayted 
on  you  thcrc.  But  he  told  mcc  that  it  is  well  thirty  yearcs 
sincc  Lonjromontanus  his  doctriuc  tirst  saw  h<;ht,  sinccwhich 
tyme  hcc  hatli  by  many  lcttcrs  hccnc  advcrtised  of  his  error, 
biit  bciuf^stran^cly  enamourcd  of  his  invention,  coidd  notbee 
madc  to  rctract  it ;  and  hce  hath  growne  extreme  old  in  his 
d()ta<;e  tlicreon,  '*  wherefore,"  said  Gohus,  "  t'were  scarce  re- 
h^ion  to  trouble  the  o])stinat  old  man  any  more,  since  other 
thouL^lits  wouhl  bcttcr  bccome  his  yeares  than  the  mathcma- 
ticks,"  I  tlicu  wcnt  to  Salmatius,  y^ro/i^^w?*  /lonorarim,  who 
hkc«  isc  shcwM  many  tokcns  of  his  kind  acceptancc,  and  told 
mce  (amonj^  other  discoursc,  whcrcof  I  had  much  with  him) 
that  thc  age  of  thc  author  of  this  false  opinion  would  sett  an 
authority  on  it,  and  thcrcforc  it  had  the  morc  need  of  refuta- 
tion.  A\'ahcus  thankcs  you  very  much,  exprcssing  no  faint 
dcsircs  to  havc  thc  honor  (as  hcc  said)  of  yourc  acquaintance. 
I  liave  presented  onc  to  Mons''.  dc  Lactbut  this  morning,  for 
at  a  many  other  tymes  that  1  had  formerly  been  to  wayte  on 
him,  I  was  not  so  happy  as  to  tind  him.  Van  Schooten  also 
thanckcs  you,  but  hce  being  very  old  and  indisposed  I  had 
iiot  much  talkc  with  him  as  I  had  with  the  others.  To  Dr. 
Kypcr,  bcing  a  man  rcasonably  vcrs'd  in  thosc  studics,  and 
not  of  low  cstcemc  hcrc,  I  presentcd  one  ;  I  have  given  2 
to  Tonclicr  Hooghhmd,  a  chymist  and  physician,  Des  Cartes 
his  most  intimate  frcind  and  correspondent,  who  hath  pro- 
mised  at  his  next  writing  to  send  one  to  Des  Cartes.  And 
so,  having  retayned  only  one  to  show  my  friends  up  and 
downc  where  I  goe,  I  hopc  thcy  are  all  disposed  of  to  your 
mind.  If  you  please  to  send  twelve  morc  I  can  dispose 
thcm  to  somc  other  professors;  3  or  4  I  would  send  for 
England  to  Mr.  Oughtred,  Mr.  Barlow,  and  others,  if  you 
doe  not  youreselfe.  I  judge,  by  the  leaves,  that  these  coppies 
are  part  of  some  booke  which  you  will  shortly  blesse  the 
world  with,  and  hope  that  my  expectation  shall  not  bee  in 
vaine.  Now,  sir,  I  must  thanke  you  for  the  honoure  you 
have  done  mee  by  using  mce  as  an  instrument  in  this  youre 
busines ;  truly  1  doe  so  well  hke  the  employment,  and  so 
rcssent  this  your  favoure,  that  I  confesse  myselfe  obhged  to 
bee, 

Youre  most  affectionate  friend  and  humble  servant, 

W.  Petty. 
PS. — There  are  some  in  whom  (as  in  him    qui  ex  pede 
Herculem,  &c.)  this  your  magnum  opusculum  hath  begotten 
such  an  opinion  of  your  meritt  that  they  resolve  to  hve  at 
Amsterdam  to  receyve  your  instructions. 
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SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  153,  Orig.] 

Hamburg,  Aug.  ^f ,  1644. 

Worthie  Sir,  — Yesterdaye  I  received  yours  of  the  ^§  of 
August,  for  the  which  I  give  you  manie  thankes.  I  heare 
nothing  yet  of  our  removing  from  hence,  if  we  should  remove 
into  Hollande  I  should  be  in  hope  to  see  you,  and  intended 
to  see  De  Cartes,  but  you  WTite  he  is  gone  to  Paris.  I  desire 
your  judgment  of  De  Cartes  his  new  booke.  Doutelesse  he 
is  an  excellent  man.  I  hope  Mr.  Hobbes  and  he  will  be  ac- 
quainted,  and  by  that  meanes  highhe  esteeme  one  of  another. 
I  am  sorie  Mr.  Warner's  analogicks  are  not  printed,  but  I  yet 
hope  they  maye,  as  also  other  worckes  of  that  excellent  olde 
man.  I  am  glad  you  intend  to  secure  your  thoughts  by  pub- 
Hshing  them,  and  that  you  are  printing  Diophantus  with 
newe  illustrations  after  your  manner,  which  I  am  exceeding 
greedie  to  see,  but  I  doute  you  will  not  in  this  worcke  teache 
us  the  whole  science  of  analiticks  with  all  that  pertaines  to 
it,  which  if  you  doe  not  nowe,  I  beseech  you  doe  heereafter, 
for  I  suppose  you  intended  such  a  woorck,  and  if  you  finish 
it  not,  I  doute  wee  shall  have  no  better  anaHticks  than  wee 
have.  I  have  not  yet  received  your  refutation  of  C.  S.  Longo- 
montanus  his  quadrature  of  a  circle,  but  I  shall  inquire  dilli- 
genthe  for  it,  for  I  longe  to  see  where  he  goes  out  of  the  waye. 
I  am  well  acquainted  with  Mr.  Gascoine,  whoe  was  providore 
to  oure  armie :  he  is  an  ingenious  man  and  hath  shewed  me 
howe  perspectives  maye  be  much  improved;  I  onehe  mishke 
his  glass  next  the  eye  which  he  makes  convex  on  both  sides ; 
I  tolde  him  it  woulde  make  confused  sight,  if  De  Cartes  his 
doctrine  be  true,  but  upon  triall  it  proved  more  distinct  than 
I  expected,  yet  I  thinke  a  concave  on  that  side  next  the  eye 
would  doe  better ;  his  perspective  did  not  multiphc  more  than 
myne  as  I  thinke,  but  his  speculation  is  most  true,  and  this 
was  one  of  his  first  trialls  and  not  made  to  the  manner  of  his 
best  inventions.  Wee  lodge  neere  St.  John's  Church.  And 
so  wisshing  you  all  happiness,  I  remaine 

Your  assured  freind  to  serve  you, 

Charles  Cavendysshe. 
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SIR  CHARLES  CAVENDISII  TO  JOHN  PELL. 

[MS.  Birch,  IJrit.  .Mus.  4278,  fol.  155,  Orig.] 

Worthie  Sir, — Manie  thanke.s  for  yours  of  the  y'^  of  Sep- 
tcniber.  I  am  sorie  for  Beau<rrancl  and  Ilcrrisons  deathe.s, 
but  I  hope  it  \\ill  make  you  nowe  seriouslie  thinke  of  pol- 
lishing  and  publishing  your  former  thoughts  of  analiticks.  I 
never  sawe  IIarrison's  fith  tome,  nor  I  thinke  his  5th,  yet 
somcw hat  of  algibra  in  those  tomes  I  have,  but  nothing newe 
as  I  rcmcmber,  or  vcrie  littlc.  From  Robcrvall  and  Fermat 
I  expcct  niuch.  Niccrons  j)erspcctivc  I  thinke  I  have  at  Lon- 
don,  and  as  I  remcmbcr  one  hath  manifcstlie  convinced  his 
booke  of  error ;  but  if  I  mistake,  and  that  you  aprove  of  Ni- 
cerons  perspcctive,  I  desire  you  will  send  it  me.  If  there  be 
anie  more  than  is  in  that  little  booke  allreadie  extant,  con- 
cerning  the  newc  jomalcs,  you  shall  doe  me  a  favoure  to  send 
it  mc.  I  am  extrcamclic  takcn  with  Dcs  Cartes  his  newe 
bookc,  yct  I  thinke  Kcrcher  thc  jcsuit  of  the  loadestone 
hath  prevented  Dcs  Cartes,  for  thcy  ditfer  little  as  I  remem- 
ber ;  I  confess  I  conceive  not  how  e  the  particuloe  striatae  by 
theyr  motion  can  rcduce  a  loadestone,  or  touched  ncedle  (for- 
mcrly  moved  from  theirc  meridian),  to  their  meridian  againe ; 
or  if  they  doe,  thc  situation  of  thc  poles  would  be  contrarie  to 
Des  Cartes  his  description.  I  belecve  Mr.  Ilobbes  will  not 
like  so  much  of  Des  Cartes  newe  booke  as  is  the  same  with 
his  metaphisickes,  but  most  of  the  rest  I  thinke  he  will. 
Doctor  Jungius  hath  bin  once  with  mc,  I  like  him  extreamelie 
well,  but  I  cannot  speakc  Latin  well  nor  rcadilie,  which  hin- 
dered  me  of  divers  quaeres,  and  besides  I  would  not  trouble 
him  too  much  at  the  first  visit.  I  finde  him  verie  free,  and 
intend,  God  willing,  to  be  better  acquaintcd  with  him.  He 
approves  of  your  confutation  of  Longomontanus,  thougli  he 
seemed  to  thinke  Long.  would  take  exceptions  that  you  use 
tangents,  which  he  refuses  to  be  tried  by.  If  Gassendes  Phi- 
losophie  be  extant  I  praye  you  send  it  me.  I  have  not  yet 
seen  Mr.  Tassius,  but  he  sends  me  word  he  will  come  to  me. 
They  are  commonlie  full  of  business  or  els  I  would  often  visit 
them.  I  mervaile  you  have  not  received  £5,  which  I  paied 
to  Mr.  John  D'Orvill  longe  since,  who  promised  to  doe  it 
with  all  convenient  expedition ;  but  I  hope  you  have  received 
it  before  nowe.  I  have  troubled  you  enough  for  once. 
I  remaine  your  assured  ii'iend  to  serve  you, 

Charles  Cavendysshe. 

Doctor  Jungius  prefen"S  the  analiticks  of  the  ancients  be- 
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fore  Vietaes  by  letters,  which  he  saies  is  more  subject  to 
errors  or  mistakes,  though  more  facile  and  quick  of  dispatch, 
but  I  conceive  not  yet  whye. 


SIR  CHARLES  CAVEXDISH  TO  JOHX  PELL. 

[MS.  Birch,  Brit.  Mus.  42/8,  fol.  157,  Orig.] 

llamburg,  Oct.  |§,  1644. 

Worthie  Sir, — Manie  thankes  for  yours  of  October  -^^.  I 
conceive  there  might  easihe  be  a  mistake  in  the  waie  of  re- 
turning  that  £5  to  you,  but  I  am  glad  you  noue  have  it. 
What  ditference  there  is  between  banck  dollers  and  rixdoUers 
I  knowe  not,  but  I  intended  you  should  receive  to  the  value  of 
i/5  sterhng ;  if  it  want  anie  considerable  sum  I  praye  let  me 
knowe  it,  for  though  the  whole  sum  be  not  much  considerable, 
yet  the  cosenage  is.  I  received  yesterdaie  a  letter  from 
Mr.  Hobbes,  who  had  not  seen  De  Cartes  his  newe  booke 
printed,  but  had  reade  some  sheets  of  it  in  manuscript,  and 
seems  to  receive  httle  satisfaction  from  it,  and  saies  a  friend 
of  his  hath  reade  it  through,  and  is  of  the  same  minde ;  but 
by  their  leaves  I  esteeme  it  an  excellent  booke,  though  I 
thinke  Monsieur  Des  Cartes  is  not  infalhble.  Mersennus  is 
gone  towardes  Roome.  Those  bookes  I  desired  might,  I 
suppose,  have  nowe  bin  in  print,  for  Mersennus  mentioning 
them  so  manie  months  since,  as  worckes  either  printed  or 
readie  for  the  press,  made  me  upon  that  supposall  desire  them 
if  extant.  Mr.  Hobbes  writes  Gassendes  his  philosophie  is 
not  yet  printed,  but  that  he  hath  reade  it,  and  that  it  is  as 
big  as  Aristotle's  philosophie,  but  much  truer  and  excellent 
Latin.  Though  you  discommend  Niceron  for  a  vainglorious 
man,  yet  your  naming  of  his  booke  commended  it  to  me,  yet 
not  knowing  certainehe  whether  1  have  it  or  not,  and  expect- 
ing  a  second  edition,  for  the  present  I  desire  it  not.  I  desire 
Gassendes  his  refutationofDesCartes  hisMetaphisicks,printed 
in  4to. ;  and  if  there  be  anie  other  booke  of  philosophie  or 
mathematicks  latehe  printed,  I  desire  it  allso,  especiallie  your 
Diophantus,  if  extant,  or  anie  thinge  els  of  yours.  I  desire  you 
will  dispose  of  the  remainder  of  that  smalle  sum  I  returned  to 
your  owne  use.  Manie  thankes  for  the  copie  of  Reitas  letter. 
I  admire  his  glass,  and  would  gladhe  buye  such  a  glass,  and 
get  acquaintance  with  the  frier  and  his  workman  by  letter  if 
I  could. 

Your  assured  friend  to  ser\e  you, 

Cn.\RLES  C.WENDYSSHE. 


L 
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SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Uircli.  Hrit.  .Miis.  »278,  fol.  159,  Orig.] 

Ilamburg,  Novcmber  y^»  IfilJ. 
Worthic  Sir, — Maiiyc  thankes  for  your  lcttcr,  wherein  you 
write  that  you  have  Apollonius  3  bookes  of  conicks  in 
Arabick,  more  than  wee  had  in  the  Grecck,  and  .3fi  authors 
more.  I  hopc  somc  of  those  are  of  the  muthcmathicks. 
Ilowsocvcr  I  (lout  not  but  they  arc  worthic  thc  press.  I  hke 
cxtreamcUc  both  thc  proposition  and  dcmonstration  of  Apol- 
lonius  in  your  lctter ;  and  to  my  aprchension  the  expression 
of  the  samc  proposition  in  Mcrsennus  his  book  is  perplexed 
and  no  dcmonstration  translatcd.  I  wonder  Goleas  hath  not 
pubHslied  it  all  this  whyle ;  yet  being  nowe  in  your  handes, 
I  am  not  sorie  hc  did  not ;  for  I  assurc  mysclf  wce  shall  nowe 
havc  it  with  morc  advantage  than  the  loss  of  so  much  time. 
Though  I  doute  not  but  yoiu*  exphcation  of  Diophantus  will 
put  us  in  to  a  more  sure  waye  of  anahticks  than  formerhe,  yet 
I  suppose  thcre  is  so  much  to  be  added  and  explained 
conccrning  anahticks  that  it  will  require  a  large  volume, 
and  1  hopc  you  continuc  your  intcntion  of  pubhshing  such 
a  worke,  which  I  bcsecch  you  thinke  serioushe  of  to  pubhsli 
with  all  convcnicnt  specde ;  for  it  is  a  worcke  worthie  of 
you.  I  have  sent  to  inquire  at  Auspurge  of  the  famouse 
Reicta,  to  procure  me  one  of  his  best  sorte  of  glasses, 
but  I  have  yet  no  answearc.  If  your  occasions  will  pennit 
you,  I  shall  take  it  as  a  favoure  if  you  will  visite  my  Lord 
Widdrington,  nowe  in  his  passage  towardes  France.  And  so 
wisshing  you  aU  happiness  I  remaine 

Your  assured  friend  to  serve  you, 

Charles  Cavexdyssije. 


SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  161,  Orig.] 

Hamburg,  December  J^Il^  1644. 

Worthie  Sir, — Manie  thankes  for  your  letter  and  Gassendes 
his  booke,  which  I  received  by  Sir  WiUiam  Carnabye.  I  am 
of  your  opinion  that  Gassandes  and  De  Cartes  are  of  different 
dispositions,  and  I  perceive  Mr.  Hobbes  joines  with  Gas- 
sendes  in  his  disUke  of  De  Cartes  his  writings,  for  he  utterUe 
misUkes  De  Cartes  his  last  newe  booke  of  philosophie,  which 
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by  his  leave  I  highlie  esteem  of.  I  am  sorie  the  pee^-ish  Dane 
Severin  diverts  you  from  your  better  studies,  for  to  my 
aprehension  your  refutation  is  full  and  plaine,  and  the  pro- 
position  you  builde  on  so  ob^-ious,  that  I  thinke  I  could  demon- 
strate  it  in  \  of  an  hour.  I  have  not  yet  received  answeare 
from  Auspurge  concerning  Reita's  glass,  but  I  perceive  ^lr. 
Hobbes  esteemes  neither  of  his  glass  nor  beleevs  his  dis- 
coveries,  for  he  is  joined  in  a  greate  friendship  with  Gassendes. 
I  writ  to  him  Gassendes  might  be  deceived  as  he  was  about 
the  varieing  of  the  perpendiculars  ;  he  excuses  him  what  he 
can.  Mr.  Tassius  is  sick,  but  I  perceive  hee  is  verie  courteous. 
I  have  not  latehe  seen  Doctor  Jungius,  but  I  have  a  greate 
opinion  of  his  abihties.  I  desire  to  knowe  if  all  Bonaventura 
Cavalheros  worckes  be  to  be  had,  as  allso  Sethus  Cahisius 
worckes  of  musick,  for  I  sawe  heere  but  some  fragments 
which  Mr.  Tassius  lent  me.  You  will  excuse  me  that  I 
requite  not  your  favoures  for  the  present,  as  I  desire  I  can 
onehe  yet  acknowledge  them,  but  shall  heereafter  by  the 
grace  of  God  endevoure  to  requite  them  to  my  power.  And 
so  -vvisshing  you  all  happiness  I  remaine 

Your  assured  friend  to  serve  you, 

Charles  Cavexdysshe. 


SIR  CHARLES  CAVEXDISH  TO  JOHX  PELL. 

[MS.Birch,  Brit.  Mus.  4278,  fol.  163,  Orig.] 

Hamburg,  December  wj>  1644. 

Worthie  Sir, — I  hope  you  have  received  my  letter  which  I 
sent  last  weeke  by  my  brother^s  ser\ant.  I  have  httle  to 
adde,  but  this  inclosed  concerning  Reieta's  glass.  I  desire 
you  will  be  pleased  to  inquire  if  he  be  at  Antwerp,  and  if  he 
be,  to  inquire  ofhim  if  one  of  those  glasses  maye  be  had  both 
sooner  and  at  an  easier  rate.  I  desire  by  your  next  to  knowe 
if  Bonaventura  Cavelhero  and  Sethus  Calvisius  of  musick  be 
to  be  had.  I  hope  you  have  done  with  the  waiewarde  Dane, 
that  you  maye  returne  to  Apollonius  and  Diophantes,  but 
especialhe  to  your  owne  anahticall  worcke,  which  I  ex- 
treamehe  desire  to  see.  Mr.  Hobbes  puts  me  in  hope  of  nis 
philosophie  which  he  writes  he  is  nowe  putting  in  order,  but 
I  feai'e  that  wiU  take  a  longe  time.  I  confess  I  regret  much 
from  him  andyourself ;  Mr.  Doctor  Jungius  and  Mr.De  Cartes 
I   hope  hath  not  yet  done.     I  expect  aliso  some   rarities  in 
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analiticks  and  p^eometrie  from  Fermat  and  Robervall,  so  that 
1  lu)i)e  oiire  agc  will  be  tamous  in  that  Ivinde.  And  so  wissh- 
ing  you  all  happiness  I  remainc 

Your  assured  tViend  to  serve  you, 

Charles  Cavendysshe. 


SIR  CHARLES  CAVENDISH  TO  JOHN  PELL. 

[MS.  Bircb,  Hrit.  Mus.  4278,  fol.  170,  Orig.] 

Paris,  June  27,  olde  style,  1645. 

Worthie  Sir, — I  jrive  you  manie  thankes  for  your  letter  of 
Mav  ytj,  Avhich  I  received  not  longe  since.  I  writ  to  you  a 
lettcr  trom  hencc  a  grcate  whyle  since,  in  Avliich  was  one 
incloscd  to  Doctor  Jungius,  and  a  proposition  demonstrated 
by  Mr.  Hobbes,  all  which  I  hope  you  have  receivcd.  1  have 
as  you  dcsirc  procurcd  not  onehe  the  approbation  but  dcmon- 
stration  of  your  fundamcntall  proposition  by  Mr.  Hobbes  his 
meancs.  Fermat  is  not  in  this  towne,  and  Mersennus  is  on 
his  waye  hither,  so  that  I  knowe  not  whither  to  write  to  him. 
But  1  doutc  not  but  morc  handes  with  demonstrations 
might  be  procured  if  you  dcsire  it ;  I  heare  some  of  them 
wonder  you  would  not  pubhsh  a  demonstration  of  it  your- 
seh'.  I  tolde  Mr.  Hobbes  I  assured  myself  you  coulde 
demonstratc  it,  and  thought  it  more  obvious  than  I  perceive 
they  thincke  it.  I  am  gladyou  are  pubhshingof  Appolonius 
and  Diophantus,  though  if  Goleas  meane  to  pubhsh  his 
Appolonius,  I  covdd  bc  content  you  forbore  yours,  his  being 
the  perfectcr  copie,  and  he  having  bin  at  some  cost  about  it, 
though  I  doute  we  shall  be  loosers  by  it,  for  1  beleeve  your 
notes  would  abundanthe  recorapence  the  defect  of  your 
coppie.  I  have  not  yet  seen  Bulhaldes  Astronomie,  but 
Mr.  Hobbes  thinckeshe  hathnot  much  advanced  oureknowe- 
ledge.  Mydorgius  hath  pubhsshed  nothing  of  late,  nor  anie 
of  the  rest  more  that  I  heare  of.  I  hope  you  proceed  wdth 
your  analytickes,  and  that  er  longe  you  will  pubhsh  it,  for  I 
expect  not  so  mucli  from  anie  man  in  that  kinde  as  from  your- 
self.  I  suppose  you  will  one  daye  advance  allso  the  doctrine 
of  conickes  and  of  other  diflScuhies  in  geometrie.  I  knowe 
not  when  wee  remove,  nor  whither;  but  when  and  where- 
soever  I  remaine 

Your  assured  friend  to  serve  you, 

Charles  Cavendysshe. 
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JOHN  PELL  TO  JOHN  LEAKE. 

[MS.  Birch,  4280,  fol.  94.     Original  draft.] 

Amsterdam,  August  7th,  1645. 

Mr.  Leake, — It  is  a  yeare  agoe  since  these  inclosed  papears 
were  printed,  and  then  upon  this  occasion.  I  found  a  booke 
of  Longomontanus  of  9  or  10  sheetes  De  Mensnra  Circuli, 
printed  heere  at  Amsterdam  since  I  came  hither,  but  without 
my  knowledge.  I  therefore  thought  good  to  give  notice  that 
it  was  done  without  my  approbation,  as  knowing  the  measure 
to  be  false,  as  also  to  show  a  new^  way  of  refuting  all  those 
that  make  the  circle's  area  and  periphery  too  great.  And 
such  another  way  have  I  of  refuting  all  those  that  make  the 
circle's  area  and  periphery  too  little,  if  there  be  any  such,  for 
I  doe  not  remember  one  example  amongst  all  the  foolish 
cyclometers  that  ever  I  saw.  He  that  printed  Longomon- 
tanus  his  booke,  printed  also  my  relutation,  and  that  they 
might  allwayes  be  joined,  he  added  those  numbers  73,  74 ; 
for  Longomontanus  ends  in  7^.  I  caused  these  my  papers 
to  be  dispersed  among  the  mathematicians  all  over  Europe. 
I  hoped  that  of  those  which  I  sent  so  long  since  to  London, 
one  might  have  come  to  your  hands,  but  I  perceived  yesteraay 
by  Mr.  Sugar  that  you  had  not  heard  of  it.  I  sent  also  one 
to  Longomontanus,  who  answered  ignorantly  and  scurvily ; 
and  upon  occasion  of  a  letter  written  by  me  to  a  friend  in 
Denmarke,  he  has  lately  published  a  second  reply  not 
altogether  so  monstrous  as  the  former.  Mr.  Sadler  hath  a 
coppy  of  his  first  reply  and  of  the  Paris  professoi-^s  judgement 
of  my  refutation.  I  have  received  other  mathematicians' 
verdicts,  onely  I  have  as  yet  none  out  of  England.  Myintent 
is  to  appeale  the  judgements  of  all  those  that  by  demonstrating 

my  fundamental   theoreme   ( "^^v,  =  ^)    can    shew  ihem- 

selves  able  to  jndge  of  such  a  controversy.  Therefore  by  your 
meanes  I  shall  hope  to  obtaine  a  line  or  two  subscribed  by  your 
Gresham  professors,  and  as  many  other  students  as  ^\ill  take 
the  paines  to  demonstrate  the  hrst  theoreme.  Such  I  take 
to  be  Mr.  Gunton,  Mr.  Fiske,  Mr.  Leake,  Mr.  Bond,  and 
some  others  better  knouen  to  you  than  to  me;  which  appro- 
bation  and  demonstrations  I  desire  to  have  as  soone  as  mav 
be,  because  1  would  print  them  with  my  owne  and  those 
which  I  have  allready  of  other  men's,  that  so  those  ignorant 
dames  may  be  so  much  the  more  confoimded  to  set  a  thing 
demonstrated  so  severall  wayes,  which  Longomontanus  savd 
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Avas  'nidcmoustrablle.  And  thoiijxh  now  they  bcg:in  to  feare 
that  it  niay  be  demonstrateil,  yet  all  the  niathematicians  in 
the  University  ot'  Copcnlia^en  eannot  doe  it,  such  shallow 
artists  have  I  to  doe  withall.  It'  any  ot"  our  London  ma- 
thematicians  be  unvvillin«^  or  unable  to  write  Latine,  let  them 

write  Enf^Hsh,  or  the  catliohcke  languaf^c  [a,  b,  c,  -\ &c.], 

and  let  me  alone  with  the  rest.  If  you  want  more  coppies 
of  my  paper,  and  Mr.  Ilarthb  of  Duke's  Place  cannot  furnish 
you,  I  sliall  senil  you  as  niany  as  you  desire  ;  or  if  there  bc 
anj^thing  else  wherein  I  may  serve  you,  you  shall  allwayes 
tind  me 

Your  assured  friend  and  servant, 

JoiiN  Pell. 
Tu  /li.s  much  esteeined  freend,  Mr.  Jolin 

Leake.  at  his  hoase  by  the  Old  Sivan 

in  Thames  Streete,  London,  these  I 

pruy. 


SIIl  WILLIAM    PETTY  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4279,  fol.  172,  Orig.] 

Paris,  November  8th,  1645. 

Sir, — Father  Mersen  his  desire  to  convey  this  inclosed  to 
you,  serves  me  for  an  happie  occasion,  to  expresse  my  thank- 
fulnes  for  the  good  of  that  acquaintance  with  Mr.  Hobs,  which 
your  letters  procured  me  for  by  his  meanes,  My  Lord  of 
Newcastle  and  your  good  friend  8ir  Charles  Candish  have 
beene  pleased  to  take  notice  of  mee ;  and  by  his  meanes  also 
I  became  acquainted  with  Father  Mersen,  a  man  who  seemes 
to  me  not  in  any  meane  degree  to  esteeme  you  and  your 
works,  and  who  wishes  your  studies  may  ever  succeede 
happily,  hoping  (as  others  also  doe)  that  the  world  shall 
recev^e  Hght  and  benefitt  by  them.  Sir,  I  desire  you  not  to 
conceive  that  any  neglect  or  forgetfulnes  hath  caused  my  long 
silence,for  the  often  speech I  have of  you  either  with Sir Charles, 
Mr.  Hobs,  &  Father  Mersen  (besides  the  courtesy  I  receyved 
from  you)  makes  me  sufficiently  to  remember  you.  But,  to 
speake  the  truth,  it  was  want  of  buisines  worthy  to  make  the 
subject  of  a  letter  of  16P  postage,  especially  since  Mr.  Hobbs 
served  you  in  procuring  the  demonstiations  of  other  french 
raathematicians.  I  could  wish  with  Sir  Charles  that  wee 
could  see  your  way  of  analyticks  abroad,  or  if  a  systeme  of 
the  whole  art  were  too  much  to  hope  for,  for  my  owne  part 
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I  could  ^^nsh  wee  had  youre  Diophantus  which  was  ready  for 
the  presse  before  my  departure  from  you.  Those  rules  of 
alo^ebra  (though  few)  which  you  gave  mee  and  exercise  have 
made  raee  able  to  doe  many  pretty  questions.  I  entend  to 
reade  no  authour  of  that  subject  untill  I  may  be  so  happie  to 
reade  something  of  yours.  Sir,  if  there  bee  anything  wherein 
I  might  ser\"e  you,  I  desire  you  to  use 

Your  thankfuU  friend  &  humble  ser^ant, 

WiLLiAM  Petty. 


HEXRY  POWER  TO  SIR  THOMAS  BROWNE. 

[MS.  Sloau.  Brit.  Mus.  No.  3418,  fol.  94.] 

Hallifas,  June  13th,  1646. 

Right  Worshipfull, — I  could  not  oversUppe  those  kind 
respects,  and  faire  expressions  you  pleas'd  to  shew  towards 
nie  in  Mr.  Smith's  letter,  without  the  returne  of  a  few  gratu- 
latory  lines.  The  presentment  whereof  I  cannot  count  a 
piece  of  presumption,  since  you  layd  me  the  foundation  to 
worke  upon.  I  cannott  but  really  thanke  you  for  the  com- 
munication  of  your  opinion  :  I  shall  trace  your  directions,  by 
which  meanes  I  question  not  but  I  shall  attame  to  the  utmost 
of  my  desires.  My  yeers  in  the  University  are  whole  up  to  a 
midle  bachelaur-shippe,  which  height  of  a  graduate  I  am 
sure  ought  to  speake  him  indefective  in  any  part  of  philo- 
sophy.  Our  second  yeere  of  sophistry  is  always  taken  up  in 
physicall  contemplation  (without  perfect  knowledge  whereof 
no  cleere  passage  is  granted  to  any  in  the  commencement 
house),  and  I  hope  no  materiall  piece  then  passed  my  eie,  an 
extract  whereof  is  not  remanent  in  my  present  selfe.  Yet  I 
shall  (submitting  to  your  maturer  judgment)  review  the 
whole  body  of  philosophy,  especially  natm-all.  The  pleasant- 
nesse  of  which  science  (had  not  your  desires  concurred)  miffht 
bave  re-invited  me  to  that  study.  I  intended  to  have  seene 
Cambridge  a  moneth  since :  but  some  intervening  accidents 
still  quas'd  my  jorney:  and  now  you  know  that  supernaturall 
cause  which  prolongs  my  stay  here.  I  hope  the  heavynesse 
of  that  hand  will  shortly  be  removed,  and  our  collec^e  re- 
pupilFd,  and  then  (God  wilUng)  I  wiU  increase  the  number. 
I  shaU  waite  there  of  your  instructions :  what  physicaU  in- 
stitutions  you  please  to  appoint,  I  question  not  but  the 
University  atfords ;  and  I  shaU  be  ready  to  make  use  ofthem, 
and  of  each  opportunity  the  weeke  affords,   wherin   I  may 


I 
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visit  you  by  a  paper-mcrcury.  It"  (afler  I  have  tinished  the 
theoreticall  part  ot' j^hysick)  you\\ill  be  pleased  to  iiuhict  me 
into  some  practicall  knowledge,  your  commands  shall  letch 
me  up  any  timc  to  Xon\  icli ;  where  I  shall  be  verj'  glad  to 
weare  the  Hvery  of, 

Sir,  your  obhgcd  friend  and  servant, 

Hrnkv  Power. 
Our  townc  can  furnish  you  with  very  small  ncws,  only  thc 
dcath  ofsome  ofyour  acquaintance,  viz.  Mr.  Waterhouse  and 
Mr.  Sam.  MitchcU.  This  enclosed  is  from  my  father-in-la^v 
to  your  selie :  if  your  occasions  w  ill  pcrmitt  the  returne  of 
a  few  lincs  to  cither  of  us  by  this  bearcr,  m  ce  shall  be  very 
glad  to  accept  thcm. 


HENRY  POWER  TO  SIR  THOMAS  BROWNE. 

[MS.  Sloan.  Hrit.  Mus.  :jn8,  fol.  92.] 

Right  Worshipfull, — The  subject  of  my  last  letter  being  so 
high  and  noblc  a  piccc  of  chymistry,  viz.  the  reindividuaUing 
of  an  incincrated  phint,  invitcs  mce  once  more  to  requcst  an 

experimcntiiU of  it  from  yoursclfc,  and  I  hopc  you 

■will  not  chide  my  importunity  in  this  pctition,  or  be  angry  at 
my  so  frequent  knockings  at  youre  doore  to  obtaine  a  grant  of 
so  great  and  admirable  a  mystery.  'Tis  not  only  an  ocular 
demonstration  of  our  resurrcction,  but  a  notable  ilhistration 
of  that  psychopanuchy  which  antiquity  so  gencrally  received, 
how  thcse  formcs  of  ours  may  bc  hilled  and  ly  asleepe  after 
the  separation  (closcd  up  in  thcir  Ubis  by  a  surer  than 
Hermes  his  seale,)  untill  that  great  and  generall  day  when 
by  the  helpe  of  that  gentle  heat,  which  in  six  dayes  hatched 
the  world,  by  a  higher  chymistiy  it  shall  be  resuscitated  into 
its  former  selfe  ;  suamque  arborem  inversam  in  continuo  esse, 
et  opcrari,  iterata  prffisenabit. 

The  secret  is  so  noble  and  admirable,  that  it  has  envited 
my  enquirys  into  divers  authors  and  chymicall  tractates, 
amongst  which  Quercita  and  Angelus  Salae  give  some  little 
hint  thereof,  but  so  obscurely  and  imperfectly  tliat  I  have  no 
more  hopes  to  be  ocularly  convinced,  through  their  praescrip- 
tions,  then  to  be  experiraentally  confirm'd,  that  the  species  of 
an  incinerated  animal  may  be  encask'd  in  a  piece  of  winter 
chrystall,  as  some  other  mineralists  confidently  affirme. 
Alsted,  I  confesse,  in  his  P^^rotechnia,  more  cleerely  describes 
the  matter,  but  the  manner  of  experimenting  it  hee  utterly 
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leaves  unmentioned.  Therefore  mv  only  addresse  is  to  you, 
hoping  to  find  as  much  wilUngnesse  to  communicate,  as  ability 
to  evince  the  certainty  of  this  secret  to 

The  most  engaged  of  vour  friends, 

Henry  Power. 
R.  Coll.  Cambridge, 

Feb.  10,  1G47. 
PS. —  Sir,  this  enclosed  is  from  a  worthy  friend  of  myne 
who  hath  made  bold  upon  my  incitement  to  enwrappe  a  few 
lines  to  you,  if  you  please  to  repay  us  both  but  with  one 
single  answer,  it  will  not  only  evince  us  of  your  faire  accept- 
ance  of  them,  but  shall  also  challenge  a  double  gratulatory 
as  a  due  debt,  in  counterpoise  and  recompence  thereof. 


WILLIAM  OUGHTRED   TO   MR.  GREATORIX. 

[MS.  Ashm.  394.] 

Aldbury,  Dec.  19th,  1652. 

Good  Mr.  Greatorix, — Give  leave  to  intreate  you  to  re- 
member  my  service  to  my  good  friend  Mr.  Lilly,  and  to 
enquire  of  him  and  other  astronomers  about  London,  what 
they  have  observed  concerning  a  comet,  stella  crinita  non 
caudata,  now  and  for  1 1  nightes  together  as  often  as  the  skie 
was  cleere,  in  manner  as  I  shall  describe.  Upon  Thursday, 
Dec:  9th,  I  first  saw  it,  neere  the  East,  about  7  of  the  clock 
at  night,  a  round  dim  hght,  about  4  degrees  of  estimacioun 
from  the  head  of  the  staire  under  the  foote  of  Orion  westward ; 
the  diameter  of  it  seemed  to  be  16  inches;  upon  Saturday 
at  11  at  night  it  was  ascended  nere  the  shild  of  Orion, 
almost  as  a  right  line  through  both  the  shoulders,  so  that  the 
comet  and  they  were  abovit  an  equall  distance  asunder; 
then  it  went  upward  through  the  nose  of  the  bull,  till  upon 
Tuesday  night  it  was  close,  but  a  very  small  deale  westward 
to  the  lowest  star  of  the  Pleiades.  Upon  Wednesday  night 
it  was  come  almost  as  high  as  the  foote  of  Perseus,  and  upon 
Thursday  night  it  was  seene  above  the  wing  of  that  foote  of 
Perseus  westward  higher  then  in  a  right  line,  through  the 
star  in  that  foote  and  the  wing,  and  almost  at  their  distance. 
The  present  Sunday,  while  I  am  writing,  it  is  come  within 
lesse  than  a  degree  of  Gorgon's  eye,  and  \  a  degree  to  the 
east  side.  The  motoun  decresethe  nightly,  and  so  doth  the 
diameter,  especially  for  these  lattcr  dayes,  being  now  become 
but   in  shew  not  past  halfe  so  big  as  at  the  first  appearance. 
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You  shall  doc  me  a  favour  to  write  or  procure  to  be  vvritten  to 
me  what  liath  b^ne  observcd  liy  the  astronomers  about  this 
celestiall  appearance,  and  vvhat  judgement  they  j^ive  of  it. 

Your  very  lovin^  friend, 

WlLLlAM   OlIGHTRED. 


IJ.  TIIORNDIKE   TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4279,  fol.  261.] 

December  23rd,  1652. 

Sir, — Mr.  Tovey  is  gone  out  of  to^Mie  and  hatli  lcft  mec 
to  dispose  of  Mr.  \Varner's  papers,  vvhich  I  would  havc  had 
done  himselfe.  I  have  therefore  sent  you  vvhatsoever  I  can 
conceive  to  concerne  the  canon  :  bceinfr,  (1)  The  canon  itselfc 
from  1  to  100,000.  (2)  A  collection  of  papers  sowcd  together, 
concerning  (I  supposc)  thc  construction  and  use  of  it,  in- 
titled  on  the  front  Tabnlaria.  (3)  Papers  of  Interest  and  the 
questions  of  it,  sowed  togcther.  (4)  A  peece  by  itselfe  of 
about  halfe  a  quire,  beginning  with,  "  Any  ratio  being  given." 
(5)  The  canon  from  1  to  10,000.  (6)  A  foule  copy  of  the 
samc,  in  which  are  bound  up  other  loose  papers  concerning 
the  subject.  (7)  Foule  papers  in  nine  bundles,  which  seeme 
to  be  thc  first  co})y  of  the  hirgc  canon.  And  my  request  to 
you  is,  first  that  you  will  take  your  own  time  to  peruse  them, 
in  order  to  a  resolution  of  pubhshing  them,  which,  upon 
perusing  thcm,  I  hope  you  will  declare :  and  then  in  con- 
sideration  of  common  casualties,  and  thc  uncertainty  of 
my  continuing  where  you  are,  that  you  will  certify  mee  of 
the  receit  of  the  particulares.  Which  will  bee  very  briefly 
done,  if  you  think  fit  to  sende  mee  this  backe,  with  your 
name  subscribed  to  a  hne  signifying  the  receite  of  them. 
And  here,  Sir,  my  best  love  and  service  recommended,  I  take 
leave,  and  remaine,  Sir, 

Your  very  loving  freind  to  serve  you, 

H.  Thorndike*. 

*  From  a  note  by  Pell,  at  tbe  back  of  this  letter,  it  appears  that  the  project  of 
printing  W'amer's  works  was  relinquished  on  accoimt  of  the  incompleteness  of 
his  papers. 
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LIST  OF  MR.  WARNER'S  PAPERS. 

[MS.  Birch,  Brit.  Mus.  4394,  fol.  106.] 

An  inventorie  of  the  papers  of  Mr.  Warner. 

1.  A  tract  of  exchanges  in  folio,  containing  eleven  leaves, 
Anglice. 

2.  Varronis  sententia  de  tympanis  illustrata,  tribus  foliis. 

3.  A  treatise  of  coines. 

4.  Another  of  the  same. 

5.  A  tract  about  ingotts. 

6.  Another  of  the  same. 

7.  Opus  Saturninum. 

8.  A  bundle  containing  thirty  papers  intituled  "  Opus 
Joviale." 

9.  A  small  bundle  intituled  '^  Observationes  Westmonas- 
terienses." 

10.  A  bundle  intituled  "Monetary." 

1 1 .  A  bundle  intituled  '*'  Generall  rules  of  Warre  aud 
Fortification  observed  bv  the  experience  of  Prichard  Han- 
sard." 

12.  Six  tracts  sewed  together  intituled  "Tabularia." 
l.S.  The  faire  copy  of  a  canon  of  100,000  logarithmes. 

14.  Canones  analogici  originahs. 

15.  Schedae  miscellaneae. 

16.  A  bundle  intituled  "  Analogicks." 

17.  De  monetarum  homonimicarum  aequivalentia. 

18.  De  resectione  spatii. 

19.  A  treatise  sic  incipiens  "' Any  ratio  being  given." 

20.  A  treatise  thus  beginning  "  Of  that  columne." 

21.  A  bundle  "de  refractione  definitiones." 

22.  A  bundle  intituled  "'  Mr.  Protheroe." 

23.  A  bundle  intituled  "  Sir  William  Beccher." 

December  14th,  1667.  Received  the  abovesaid  papers 
frora  Dr.  Thorndyke,  \vhich  I  promise  to  restore  upon  de- 
mand — Johx  Collixs. 


ANTHONY  THOMPSON  TO  JOHN  PELL. 

[MS.  Birch.  Brit.  Mus.  4279,  fol.  259,  Orig.] 

November  22n(l,  1658. 

Mr.  Pell, — There  is  this  day  a  meeting  to  bee  in  the  Moore 
Feilds  of  some  mathematicall  freinds  (as  you  know  the 
custome  hath  beene)  there  will  bee  Mr.  Rook  and  Mr.  Wrenn, 
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uiy  Lord  Brunkcrcl,  Sir  Paiiel  Xe;ilc,  Dr.  Goddard,  Dr. 
Scarburow,  &c.  I  had  notice  the  last  night  of  yoiir  being  in 
lowne  f  rom  sonie  of  the  crentellnien  now  namcd,  and  of  there 
desirc  to  injoy  your  company  ;  thcirwill  bec  no  sucli  number 
as  you  usually  have  secne  at  such  mcetinjres ;  12  is  thc 
numbcr  invited.  Sir,  I  hope  you  will  excuse  the  short 
warning,  for  it  was  shorte  to  mec *, 

Yours  to  servc  you, 

Anthony  Tiiompson. 


PELL'S  RELATION  OF  A  MEETING  WITH 
IIOBBES. 

[MS.  Birrli.  Hrit.  Mus.  4425,  fol.  204,  Orig.] 

Easter  Munday,  March  31,  1662. 
This  morning  Mr.  Thomas  Hobbest  metme  in  the  Strand, 
and  lcd  mc  back  to  Sali.sbury  housc,  where  he  brought  me 
into  his  chambcr,  and  thcrc  shewcd  me  his  construction  of 
that  Probleme,  which  he  said  he  had  solved,  namely  the 
Doubling  of  a  Cube.    He  then  told  rne,  that  Vicount  Brounker 

*  I  insert  tliis  letter  ))ecause  it  is  a  curious  nieniorial  of  ihe  Royal  Society  in 
enihryo.  It  is  generally  stated,  that  Dr.  t;oddard's  society  terniinatcd  on  the 
foundation  of  the  one  at  Oxford,  but  this  letter  proves  the  contrary.  As  it  may 
be  interesting  to  thc  present  nienibers  of  the  Royal  Socicty,  I  insert  here  a  copy 
of  the  original  regulations  of  the  Society  at  O.xford,  from  MS.  No.  1810  in  the 
Ashmolean  Museimi : — 

October  23rd,  1651,  Order'd— 

1  That  no  man  be  admitted  but  with  the  consent  of  the  major  part  of  the 
company. 

2.  That  the  votes  for  admission  (to  the  intent  they  may  be  free  and  without 
l)rcjudice)  be  given  in  secret  ;  affirmations  by  blanks, — negatives  by  printed 
papers  put  into  the  box. 

3.  That  even,-  man's  admission  be  concluded  the  next  day  after  it  is  proposed ; 
so  as  at  the  passing  of  il,  there  be  at  the  ieast  eleven  present. 

4.  That  ever}-  one  pay  for  his  admission  an  equal  share  to  the  money  in  stock, 
and  two-third  parts  of  it  for  the  instruments  in  stock.  answerable  to  the  number 
of  the  company. 

5.  If  any  of  the  company  (being  resident  in  the  University)  do  willingly  absent 
himself  froni  the  weekly  meeting,  without  speciall  occasion,  by  the  space  of  six 
weeks  together,  he  shall  be  reputed  to  have  left  the  company,  liis  name  from 
thenceforth  to  be  left  out  of  the  catalogue. 

6.  Tliat  if  any  man  doe  not  duly  upon  the  day  appoynted  performe  such  exer- 
cise  or  bring  in  such  experiment  as  shall  be  appo>nited  for  that  day,  or  in  case  of 
necessity  provide  that  the  coiu-se  be  supplyed  by  another,  he  shall  forfeit  to  the 
use  of  the  company  for  his  default  2s.  6d.,  aud  shall  performe  his  task  notwith- 
standing  witliin  such  reasonable  time  as  the  compauy  shall  appoynt. 

7.  That  one  man's  fault  shall  not  (as  formerly)  be  any  excuse  for  him  that  was 
to  succeed  the  next  day,  but  the  course  shall  goe  on. 

8.  That  the  time  of  meeting  be  even.'  Thursday  before  two  of  the  clock. 

[fThis  Mr.  Hohhes  says  he  was  born  April  5,  1588.] 
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was  writin<r  ajrainst  him.  "'  Biit."  said  he,  "  I  have  ^\Titten  a 
confirmation  and  illustration  of  my  demonstration,  and 
to-morrow  I  intend  to  send  it  to  the  presse,  that  with  the 
next  opportunity  1  may  send  printed  coppies  to  transmarine 
mathematicians,  craving  their  censure  of  it.  On  this  side  of 
the  sea,"  said  he,  "I  shall  hope  to  have  your  approbation  of 
it."  I  answered  that  I  was  then  busy,  and  could  not  per- 
suade  myself  to  pronounce  of  any  such  question  before  1  had 
very  thoroughly  considered  it  at  leysure  in  my  owne  chamber. 
Whereupon  he  gave  me  these  two  papers,  bidding  me  take 
as  much  time  as  I  pleased.  Well,  said  I,  if  your  work 
seeme  true  to  mee,  T  shall  not  be  afraid  to  tell  the  ivorld  so  : 
but  if  I  find  it  false,  you  will  be  content  that  I  tell  you  so ; 
but  privately,  seeing  you  have  onely  thus  privately  desired 
my  opinion  of  it.  "Yes,"  said  he,  "I  shall  be  content,  and 
thanke  you  too.  But,  I  pray  you,  do  not  dispute  against 
my  construction,  but  shew  me  the  fault  of  my  demonstration, 
if  you  finde  any."  Thus  we  then  pai-ted,  I  leaving  him  at 
SaHsbury  house,  and  returning  home. 


THOMAS  BRA>'CKER  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  36,  Orig.] 

Tottenham,  May  Oth,  1666. 

Revered  Sir, — I  understand  by  Mr.  CoUins  that  you  had 
my  last,  but  are,  as  you  had  reason,  otfended  at  Mr.  Pittes 
presumption.  Little  souls  have  Httle  designs  ;  what  his  was, 
I  know  not,  but  I  thought  it  not  at  present  convenient  to  do 
any  more  than  I  did,  viz :  take  notice  that  the  letters  were 
open'd  and  enquire  by  whom.  However,  I  durst  not  con- 
ceal  it.  The  man  is  I  hope  very  fair ;  as  to  all  other  matters 
wherein  I  have  dealt  \\-ith  him  1  have  found  him  so.  Possibly 
he  ^ras  hasty  to  see  what  assistance  you  were  pleased  to 
atford  us.  I  am  thus  tedious  about  him,  because  I  would 
fain  entreat  for  him  to  procure  his  pardon.  What  I  wrote  in 
my  last  concerning  the  book,  I  again  refer  to  your  consider- 
ation,  for  as  much  as  my  design  herein  I  hope  is  not  sordid 
or  mean  ;  but  the  truest  advantage  that  may  be  gained  to  the 
argument.  I  have  now  only  to  acquaint  you  that  they  have 
iii  hand  the  table.  They  omitte  the  first  leafe,  according  to 
what  I  hinted  in  my  last  to  yourselfe  about  it.  Only  whereas 
Rhonius  ordered  the  incomposits  to  be  printed  in  a  larger 
character  when  they  first  appear  in  the  tablc,  viz  :  wherethey 
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were  roots ;  I  have  alteretl  it  thus,  to  ])ut  a  rule  either  over 
or  under  the  number,  and  lct  it  bc  of  the  same  body  with  the 
rest.  For  I  prcsume  the  end  of  that  dit!'crent  character  was 
only  to  make  it  visiblc,  and  I  conccive  this  makes  it  more 
visiblc  and  distinct,  and  bcsidcs  it  avoidcs  that  induxndsome 
intrcnchnunt  uj)on  thc[)agc  which  you  will  tind  in  the  Uutch 
cdition.  But  thesc  thiugs  you  will  bcttcr  observe  whcn  thc 
Hrst  shcct  comes  to  your  hands,  which  I  hope  you  will  find 
wcll  done.  They  goe  ou  slowly,  because  the  short  rulcs 
bctwccn  thc  dcsccntUng  parallcls  arc  vcry  chargeable,  and 
thcrcibrc  thcy  havc  no  morc  than  will  compose  ^  a  shcct  at 
o/ice  ;  so  that  thcy  tlo  but  one  whole  shcet  in  a  fortnight. 
I  should  bc  vcry  glad  to  wait  on  you  at  Lontlon,  could  the 
heahh  of  that  placc  invite  you  thither.  In  the  raean  time,  I 
bcg  your  canthtl  interprctation  of  anything  th.it  comes  from 
me  in  word  or  tlecd  as  to  this  mattcr,  for  as  nuich  as,  if  I  know 
my  own  incHnation,  of  all  viccs  1  am  not  disposcd  to  deceit 
or  imjjutlcncc,  antl  in  this  particidar  I  have  very  cogcnt 
obhgations  to  the  contrary.  I  hatl  writtcn  sooner  but  that  1 
was  confinetl  to  my  chamber  by  an  ague,  which,  by  God's 
goodncs,  is  now  removed,  not  without  some  small  relishcs  of 
it,  which  I  hope  will  passe  away.  It's  scarce  pertincnt  to 
tcU  you  that  thcrc  was  a  rcport  about  town  thatyou  had  lcft 
this  world  Ibr  a  bctter,  Your  own  Hncs  to  Mr.  CoUins  are  a 
soHd  rcfutation.  God  Ahnighty  continue  your  health  and 
ojiportunityes  to  servc  his  glory,  'tis  thc  prayer  of,  Sir, 
Your  ever  obHged  to  honour  and  serve  you, 

Tiio:  Brancker. 


THOMAS  BRANCKER  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  38,  Orig.] 

Tottenham,  June  21st,  16CC. 

Honoured  Sir, — By  the  hands  of  Mr.  CoHins  1  received 
your  last  on  Friday,  viz :  4  leaves  of  copy  for  the  shect  P ; 
but  without  any  note  for  dircction  for  printing  therof,  or  by 
way  of  answere  to  anything  of  my  last.  This  I  only  advcrtise 
you  of  that,  if  any  such  letter  were  intended,  you  may  under- 
stand  it  was  casually  excluded  the  covert.  I  humbly  thank 
you  for  the  pains  and  accuracy  in  those  papers,  and  I  hope 
further  tlirections  for  printing  them  are  not  altogether  neces- 
sary.  I  have  transcribed  them  without  any  alteration,  unlcsse 
so  far  as  was  needfull  to  conform  it  to  the  marks  wherein  the 
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presse  differs  from  your  Mriting.  They  will  this  day  or  to 
morrow  have  done  with  the  table  (as  I  suppose)  and  will  be 
Mholly  imployed  in  the  body  of  the  book  again  as  the  med- 
dUng  with  the  table.  Although  readers  and  printers  are  all 
very  willing  to  see  it  out ;  yet,  whenever  you  please,  the  presse 
shall  be  perfectly  stop't  to  attend  you.  I  shall  from  time  to 
time  acquaint  you  where  they  be,  and  when  they  want  further 
help,  but  no  such  addresses  are  intended  to  streighten  you  in 
your  conveniencyes.  If  you  please  to  put  a  title  to  the  table, 
they  may  print  that  and  the  first  leafe  of  the  table,  which  I 
shall  presently  fall  on  proving  once  more,  unles  you  have  any 
body  that  can  and  will  ease  rae  and  shew  me  the  errata,  m  hich 
I  hope  will  not  be  very  many.  My  last  tedious  letter  gave 
you  an  account  of  what  I  then  thought  necessary,  nor  have  1 
now  any  thing  else  to  adde  thereabout.  I  beg  your  pardon 
for  having  been  an  occasion  of  so  great  a  divertisement  to 
you,  wherein  if  I  did  not  fear  I  had  allready  intrenched  on 
your  other  occasions,  I  should  have  adventured  to  beg  your 
assistance  for  generall  direction  in  these  studyes,  and  I  have 
fancyed  that  2  or  3  generall  fundamentall  notions  would  lend 
rae  no  sraall  hght,  untill  God  shall  please  to  grant  me  the 
happinesse  of  further  attendance  on  you.  And  1  wish  I  might 
be  as  meet  for  future  as  1  am  thankfull  for  past  coramunica- 
tions.  In  the  raean  tirae  I  raust  wait  for  an  opportunity  to 
serve  you  to  my  power.  I  comrait  you  to  God's  protection. 
Yours  ever  obhged  to  honour  and  serve  you, 

Tho:  Brancker. 


THOMAS  BRANCKER  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  40,  Orig.] 

Totteuhani,  July  6th,  1666. 
Honoured  Sir, — Your  last  of  July  2  canie  to  rae  July  5.  I 
return  hurable  thanks  for  the  sheet  therein  enclosed.  I  have 
copyed  it  and  purpose  toraorrow  niorning  to  send  to  the  press. 
The  labour  and  tirae  which  the  processe  and  copyes  therof 
required  must  needs  have  been  great,  and  rauch  aggravates 
your  bounty  in  the  coramunication.  And  I  cannot  but,  upon 
occasion  herof,  adventure  to  expresse  what  hath  been  much 
in  my  thoughts  before.  I  ara  very  sensible  what  an  occasion 
of  trouble  to  you  this  my  iraperfect  undertaking  hath  proved. 
Which  yet  I  can  not  say  I  repent  of,  because  I  can  not  ques- 
tion  a  considerable  advantage  to  be  reaped  thereby  by  aU  in- 

H  2 


1(K)  LETTERS   ON   SCIENTIFIC   SUBJECTS. 

tellifjfnt  roiulcrs.  and  particularly  liecause  you  have  conde- 
scended  uot  ouly  to  jjernussion  hut  favourablc  assistance :  for 
whicli  I  dayly  look  on  niyseile  (as  well  as  thousands  others) 
as  obhj;ed  to  all  j;ratel'ull  ackuowledgenient  as  far  as  iny  ])rc- 
sent  or  future  capacity  may  reach.  My  desire  and  serious 
study  shal  be  to  serve  your  intercst,  as  far  as  I  may  understand 
it,  and  be  accepted  in  my  cndeavours.  I  know  the  notions 
you  bestow  upon  the  treatise  are  not  valuable  even  by  jewcUs, 
but  yct  I  see  nothin<r  litle  or  sordid  in  it  for  you  to  accept  of 
sonie  ^ratuity,  altiiough  inconiparably  beneath  the  obligation 
you  havc  laid  upon  us.  If  I  niiglit  be  so  bold  my  request 
would  be  to  have  froni  you  a  hint  of  your  thoughts  concern- 
ing  it.  'Tis  true  Mr.  CoUins  and  I  have  disconrscd  hereai)out, 
l)ut  he  is  not  nor  siial  be  in  tiic  least  acciuainted  with  the  open 
proposali  wiiicii  my  contidence  of  your  pardon  makes.  Whe- 
tiier  iie  iiath  in  iiis  lctters  anything  tiiat  looks  tiiis  way  I  know 
not,  i)ut  tiie  fuli  satisfaction  I  have  of  my  own  integrity  to 
endeavour  your  truest  service  puts  me  on  thc  adventure.  And 
methinks  it  is  much  more  respectfull  to  your  goodnesse  to  be 
open  and  sincere,  than  either  to  cxprcsse  myselfe  tenderly 
and  oi)scurely,  or,  which  is  worse,  to  be  altogetiicr  ignorant  of 
wiiat  i)eliaviour  may  become  us  in  this  present  case.  My 
bookseller  1  know  will  not  be  very  unmannerly  hcrin :  and 
I  would  deal  with  iiim  as  from  my  own  motion  did  I  know 
what  were  ])roper,  but  he  shall  never  know  from  me  directly 
or  indirectly  that  I  ever  scribbled  a  syllable  a1)out  the  afFair. 
You  need  not  fear  any  inconveniency  in  being  free  to  me  in 
this  matter  even  as  to  your  son.  I  am  not  so  great  a  stranger 
to  morality  or  conscience  as  to  use  sucli  forward  ex])ressions, 
had  I  not  u])rightnesse  to  sujjport  thcm.  And,  although  I 
may  not  des]jair  of  being  an  incomj^arable  gainer  by  any 
service  I  can  undertake  for  you,  yet  I  conceive  I  am  not 
herin  selfish  beyond  what  reverence  and  gratitude  allow  me. 
But  if  any  thing  in  tlie  ])remises  be  any  way  peccant  and 
olfensivc,  I  submit  to  your  correction  and  it  shall  be,  if  you 
please,  as  if  it  were  unwritten.  As  for  the  book,  the  com- 
jjositor  hatli  made  your  last  papers  fill  a  great  deal  of  room, 
something  of  the  paper  of  March  5  running  into  R,  which 
loose  jirint  they  ever  told  me  their  letters  would  needs  require. 
I  have  written  out  the  jjrimes  to  above  30000,  in  the  first  lOM 
I  find  1227  (counting  1  for  a  prime,  which  possibly  Guld: 
omitted,  and  so  made  1226),  in  the  2d  xM  1031,  in  the  3rd 
xM  983,  in  the  30000,  3241.  But  my  j)urpose  is  to  prove 
the  whole  table  of  incomj)osits  again  before  I  finish  this  ca- 
talogue.  Mr.  Collins  hath  lent  me  Kinckhuysen's  Conicks 
(in  Low  Dutch)  and  Mydorgius,  on  which  I  spend  sorae  time 
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about  parabolicall  draughts.  If  you  please  you  may  now 
keep  a  Nveek  or  more  before  the  press,  but  I  shall  undertake 
that  it  shall  attend  your  leisure.  I  do  not  find  I  have  order 
in  your  last  to  proceed  to  the  xxix.  probl :  and  therefore  hope 
to  see  your  directions.  I  fear  you  give  yourselfe  the  trouble 
to  copy  verbatim  what  you  send  me.  I  conceiv  you  might 
adventure  to  send  me  your  only  accurate  draughts,  and  ease 
yourselfe  of  that  labour,  keeping  the  notions  by  you  possibly 
in  some  other  method.  Begging  your  pardon  and  continu- 
ance  of  undeserved  favours,  I  commit  you  to  God's  care  and 
protection. 

Yours  ever  to  honour  and  serve  you, 

Tho  :  Brancker. 


CHRISTOPHER  SAWTELL  TO  WILLIAM  LILLY. 

[MS.  Ashm.  Oxon.  423,  Orig.] 

Waymouth,  August  6th,  1666. 
Mr.  Lilly, — I  wrote  to  you  the  18th  of  the  former  month 
concerning  the  wonderfull  motion  of  the  tide  as  it  was  care- 
fully  here  obsened  for  4  hours  time,  vaz.  July  I7th,  from 
about  10  in  the  morning  untill  2  in  the  afternoone.  I  also 
wrote  the  same  to  the  Post-office  in  London  ;  notwithstand- 
ing  which,  it  was  put  into  the  printed  intelligence  in  one 
manner,  and  in  the  Gazette  in  another  manner,  and  neyther 
of  them  aneere  the  truth,  and  for  what  ej^ther  reason  or  po- 
licie  I  cannot  imagine,  but  made  me  to  be  derided  here,  until 
I  shewed  a  coppy  to  many  of  what  I  ^^Tote  them  to  London ; 
since  which  they  reply  if  they  print  one  false  that  is  so  won- 
derfull,  how  many  us  believe  the  rest,  &c.  Sir,  I  intreated 
you  by  my  letter  to  have  given  me  a  few  lines  in  answer  that 
you  had  received  mine,  but  to  this  morning  I  have  not  re- 
ceived  any,  which  makes  rae  doubt  that  you  have  not  received 
mine,  or  else  that  you  doubted  the  truth,  or  that  it  was  not 
of  any  worth.  If  it  came  not  to  your  hand,  pray  be  pleased 
by  a  few  lines  to  give  me  notice  and  I  shall  give  you  (if  you 
desire  it)  a  very  true,  sure,  and  punctuall  account  of  it,  or  in 
any  particular  thing  or  accident  that  you  shall  require  of  it. 
If  you  doubted  the  truth  I'II  assure  you  that  to  what  I  wrote 
you  ther  is  not  a  title  false,  I  am  very  confident,  viz.  that  the 
sea  did  ebb  and  flow  seven  times  in  four  hours  time ;  with 
the  rest  of  particulars  writen  you,  to  which  a  clowde,  as  it 
were,  of  witnesses  will  appeare  ;  that  there  were  many  more 
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ebbings  and  flowings  it  is  ])robable  to  be  true  by  the  report 
of  many;  which  say  that  the  sea  did  soe  all  the  raorning,  and 
that  it  did  soe  hkewise  againe  in  the  evening,  biit  they  say 
that  this  was  not  so  violent ;  but  this  4  houres  time  that  I 
gave  you  account  off  was  as  I  have  said,  carefuUy  observed 
by  so  many  and  that  of  the  chiefest  mariners,  merchants,  and 
othcr  gentlemen,  a.s  well  as  other  sorts  of  people,  both  men 
and  weomen,  one  friend  calhng  and  sending  for  another,  that 
to  me  it  seemes  an  absunhty  in  the  least  to  doubt  the  truth ; 
the  chiefe  occation  of  observation  being  the  extreame  violence 
of  it,  one  wherof  I  heard  being  in  house,  being  talking  with 
one,  we  had  much  pitty  for  a  ketch  there  riding  in  the  road, 
we  thinking  of  a  very  great  and  suddent  storme  of  wind,  but 
looking  out  of  doores  found  noe  wind  att  alle,  but  saw  the  sea 
at  a  distance  full  oi'  ravelhng  waves  w  ith  much  noyes.  If  not 
of  worth  to  you,  ])ray  take  the  will  for  the  deed.  I  aymed  at 
the  best.  The  thing  to  all  ])ersons  of  this  town  was  and  still 
is  wonderfull,  and  I  thought  it  worthy  of  pubhque  note,  to 
which  end  1  sent  it  to  London  j)referring  you  before  Mr. 
Gadbury,  ^ho  otherwise  had  had  the  account.  However, 
Sir,  if  you  w  ill  not  afford  me  no  other  account  of  it,  you  let 
me  begg  you  to  give  me  a  few  hnes  that  you  have  received 
mine,  that  I  may  know  that  it  came  to  your  hand;  and  if  by 
writing  so  presumjjtuously  to  you,  strangers  to  each  other,  I 
have  offendcd  you,  j)ray  jjardon  me  ;  it  is  but  the  second  of- 
fence  ;  I  hoj)e  I  then  shall  not  committ  the  third :  yet  in  the 
meane  while  shall  remaine,  Sir, 

Your  friend  in  what  I  may, 
Christopher  Sawtell. 

For  Mr.  William  Lilly,  Astrologer,  at  the 
corner-house,  over  ayainst  Strand-bridge, 
these,  in  London.     Post  paid,  3d. 


THOMAS  BRANCKER  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  4278,  fol.  41,  Orig.] 

Tottenham,  August  17th,  1666. 
Much  honoured  Sir, — I  conceived  it  unnecessary  to  trouble 
you  with  any  hne  from  me  since  the  reciept  of  your  last  sheet, 
untill  I  could  return  it  or  part  of  it  in  print.  This  is  now 
done,  and  you  may  please  to  send  to  Badiley  for  a  sheet  which 
I  presume  my  bookseller  will  send  on  Munday.  In  it  the 
fractions  are  very  much  amended.     Mr.  CoUins  tells  me  that 
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now  they  say  if  I  had  blamed  them,  they  might  have  been 
corrected  before.  But  as  I  have  formerly  written,  I  found 
fault  at  the  first  fraction  that  ever  they  printed  and  afterwards 
too.  I  conceiv  they  were  not  then  so  possessed  with  suffi- 
cient  hopes  of  advantage  so  as  to  put  them  on  the  charge  of 
new  stamps,  the  procuring  of  which  hath  made  this  delay.  I 
am  now  most  taken  up  with  making  a  catalogue  of  the  errata 
in  the  table  of  incomp.  which  is  necessary  to  be  done  before 
the  catalogue  of  the  incomposits  themselves  can  be  truly 
made.  Sir,  I  return  you  my  humble  thanks  for  your  candid 
acceptance  of  any  part  of  my  behaviour  towards  you  in  this 
businesse,  of  which  my  Lord  Brereton  hath  been  pleased  to 
give  me  an  hint.  May  there  be  anything  of  another  nature, 
I  shall  thankfuUy  accept  of  your  admonitions,  and,  in  a  word, 
truly  serve  all  your  interest.  We  now  hope  for  further  di- 
rections  from  you  at  your  next  conveniency.  At  present  you 
are  no  further  interrupted  by 

Yours,  ever  obhged  to  honour  and  serve  you, 

Tho  :  Brancker. 


JOHN  PELL  TO  MOSES  PIT. 

[MS.  Birch,  4279,  fol.  183,  Original  draft.] 

Brereton,  June  3rd,  1668. 

Sir, — Yours  of  May  28  came  to  my  hands  May  30.  Mun- 
day  June  1,  I  sent  a  messenger  to  Newcastle,  who  brought 
me  from  you  Mr.  Brancker^s  new  book,  more  costly  bound 
than  I  desired.  I  have  turned  it  over,  and  finde  it  no  way 
imperfect ;  no  sheet  deficient,  missfolded  or  missplaced.  But 
the  great  number  of  press  fauhs  keepes  me  from  writing  to 
you  for  coppies  for  my  friends,  because  I  suppose  they  had 
rather  tarry  till  they  may  have  coppies  corrected  by  my  hand 
throughout. 

Your  superscription,  both  of  your  letter  and  of  the  book, 
would  have  startled  me,  if  I  had  been  farr  from  this  place. 
For  in  both  you  say  John  Lord  Brereton,  as  if  WilUam  Lord 
Brereton  were  dead  and  the  title  were  fallen  to  his  eldest 
sonne,  whose  name  is  John.  But  since  yours,  we  have  heere 
received  letters  from  the  father,  by  which  we  ai'e  assured  that 
he  is  in  health,  and  intends  to  begin  his  journcy  hitherward 
upon  Friday  June  5,  about  the  time  that  this  may  come  to 
your  hands.  I  hope  his  Lordship  will  bring  one  of  Deane 
Wilkins  his  bookes  with  him ;  or  at  least  will  be  able  to  de- 
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scribc  it  so  to  nie,  that  I  niay  picss  of  what  bulk  it  is,  aiid 
whctlicr  it  be  fit  to  bindc  bhuik  lcavcs  in  part  of  it.  And 
tlicrciorc  I  doc  not  now  call  for  thc  coj)))y  which  you  say  thc 
Dcanc  liatli  lct\  in  shects  in  your  hands  for  me.  Your  care 
will  j)rcscr\e  it  cntire,  cleanc  and  safc  for 

Your  assured  freind, 

JoiiN  Pell. 
For  Mr.  Moses  Pit,  a  stationer  ut  tht' 
irititr  Ilart  i/i  Littli'  Britainv. 


IIENRY  OLDENBUIIGH  TO  LORD  BRERETON. 

[MS.  Uirch,  4280,  fol.  42,  Orig.] 

London,  Sept.  22nd,  1668. 

My  Lord, —  1  j)ray  your  Lordshij)  to  accejit  of  the  enclosed 
j)rint,  which  contains  a  tacit  confutacion  of  the  iate  French 
])retendcd  miraclc,  said  to  be  donc  in  a  villaf^c  ncar  Saumur ; 
the  narrativc  of  which  was  sent  hither  in  Frcnch,  and  hcre 
transhitcd  and  j)nntcd  in  EngUsh.  I  suppose  your  lordship 
liath  hcard  of  it,  how  that  Our  Saviour  aj)pear'd,  by  vvay  of  a 
picture  on  the  altar,  at  thc  timc  of  thc  massc,  for  a  quarter 
of  an  houre,  many  people  secing  it  with  astonishment,  which 
afterwards  was  examincd  by  the  Bishop  of  Angicrs,  and  de- 
clared  for  a  miracle  in  piint.  I  have  sent  a  copy  of  these 
trausactions  to  my  correspondent  at  Paris,  a  true  Huguenot, 
with  a  desire  to  rendcr  the  first  head  of  this  book  French, 
and  to  send  it  to  the  placc  where  that  appearance  of  Our 
Saviour  was  madc,  to  undcccivc,  if  jjossible,  the  poor  peoplc, 
and  to  discovcr  the  chcat  of  those  clergymen,  that  would 
father  a  lye  upon  their  God. 

I  saw  yesternio-ht  a  cart  leaden  with  at  least  600  bricks, 
whereof  each  by  weight  weighed  above  four  pounds,  drawn 
by  one  horse  in  an  uneven  and  ascending  way,  by  a  new  con- 
trivance,  which  avoydeth  rubbing  much  more  than  ordinary 
carts.  It  has  been  devised,  as  1  mentioned  formerly,  by  the 
concurrence  of  persons  of  several  nations ;  and  the  jjatent  of 
them  is  given  in  divers  contiy^s  ;  here,  to  thc  Duke  of  Mon- 
mouth,  and  to  Sir  EUis  Leyton  {as  hemself  told  me),  and  at 
Paris  to  some  great  jjersons ;  as  also  in  Flanders.     In  the 


LETTERS  OX  SCIENTIFIC  SUBJECTS.  105 

mean  time,  our  mathematicall  mechanicians  doe  not  want  ex- 
ceptions  against  the  extraordinarines  of  the  contrivance. 

Your  Lordship's  very  humble  and  faithful  servant, 

H.  O. 
For  the  Right  Honovrable  the  Lord  Brereton 
at  Brereton  in  Cheshire.     Stonebagg. 

P.S.  Mr.  Hook  presents  his  humble  service  to  your  Lord- 
ship,  and  begs  the  favor  to  send  him  some  account  of  the 
causeway  found  so  deep  under  ground,  and  of  what  shels  are 
found  in  stones,  or  ligna  fossilia  &c.  Whereby  you  will 
much  obUge  him. 


MICHAEL  DARY  TO  JOHN  COLLINS. 

[MS.  Birch,  4425,  fol.  54,  r\  Orig.] 

The  equation  is  this : — 

+  y4  -}-  8  2/^  -  24  y^  +  104  ?/  —  676  =  0 

Mr.  Colhns, — I  have  beene  lately  trying  to  break  biqua- 
dratique  equations  into  two  quadratique  ones,  and  I  have 
effected  my  purpose  in  a  great  many,  some  by  the  aHquote 
parts,  and  some  by  the  cubicall  mant,  but  this  soure  crabb  I 
canuot  deale  with  by  no  method,  &c. 

Your  servant, 
MiCH  :  Dary. 
Tower,  the  8th  Febr :  1674-5. 


NOTE  ON  THE  SOLVING  EQUATIONS,  BY  JOHN 

PELL. 

[MS.  Birch,  Brit.  Mus.  4432,  fol.  26,  Orig.] 

May  20,  1675. 

Mr.  Dary  only  solved  cubick  equations  by  ayd  of  a  qua- 
dratick  equation  in  a  particular  case,  not  knowing  the  use  of 
both  the  rootes  of  his  quadratick  equation;  but  CoUins 
knowing  how  to  take  away  two  tearmes  in  any  e(|uation 
hath  a  diffcrent  gencraU  method  of  solving  these  aud  higher 
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cciuations  by  ayd  ol"  log">cs.  or  by  bis  Uttle  table  of  contiiiuall 
proportionalls  for  interest,  wbereby  he  finds  two  rootes  at  a 
time,  and  depresscth  the  cquation  two  dc<rrees.  Whcreas 
Deschartcs  cubick  ccjuation  only  scrveth  to  breakc  a  biqua- 
dratick  ccpiation  into  two  (juadratick  ones,  whcreof  the  rootcs 
are  aftcrwards  to  be  found,  and  a  paire  of  rootes  beinj;  by 
ColUus  method  alwaies  found,  or  two  impossible  ones  re- 
mooved  (by  ayd  of  the  rootes  of  pure  ])owers  and  adfectcd 
c(puitions)  one  dcfjree  lower  than  that  proposed,  it  foUows 
tluit  soUd  problcms  arc  cffcctcd  by  {)hunc  f^eomctry,  et  pro- 
blcma  DcUacum  taudcm  fcUciter  expuguatum.     Deo  yloriu ! 


JOHN  COLLINS  TO  MR.  OLDENBURGH. 

[MS.  Birch,  Urit.  Mus.  4432,  fol.  25.] 

May  25,  1675. 

8ir, — Be  plcased  to  intreatc  the  learned  and  worthy  Mr. 
Tschirnhaus,  to  make  a  construction  by  a  circle  for  finding  a 
roote  of  eithcr  of  thesc  equations,  which  have  the  conditions 
he  requires 

«aa  —  3  aa-|-3a— 1=N 
In  which  if  a  roote  be  1  0 

2  1     Which  are  the   cubes 

3  N  is        8     of  numbers  less  than 

4  27         the  roote  by  unit. 

5  64 
Or  to  this  equation 

aaa  +  3aa-F3  a-|-l=N 
In  which  if  a  roote  bc  1  8 

2  27     Which  are  the  cubes 

3  N  is        64     of    numbers    greatcr 

4  125     than  the  roote  by  unit. 

5  216 

And  when  he  hathe  demonstrated  the  same  and  illustrated 
the  -svorke  by  examples  in  numbers  he  hath  solved  the  Del- 
phick  probleme  with  great  renowne,  and  intreate  him  to  make 
the  same  pubUck  in  the  Transactions,  the  consequence  of  it 
wiU  be  that  he  hathe  taken  away  the  two  first  or  highest 
tearmes  in  these  equations,  which  renders  it  probable  that 
the  Uke  may  be  donc  in  other  and  higher  equations,  and 
consequently  the  difficulty  that  hath  hitherto  been  crux  in- 
genii  wiU  be  removed ;  this  is  the  thing  most  wanting  in  ma- 
thematicks,  and  if  he  doth  this,  'tis  that  I  so  much  aspire  after, 
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and  have  methinks  a  prospect  of  methods  that  1  hope  will 
not  faile  in  the  attainment,  consisting  of  two  branches.  The 
one  to  make  such  habitudes  or  co-etficients  relating  to  two 
tearmes  in  an  equation,  that  taking  away  one  of  them,  the 
other  shall  vanish  with  it.  The  other  to  reduce  such  tearmes 
to  those  habitudes  that  want  them,  though  something  hath 
been  done  in  this  kind  and  not  in  vaine,  yet  there  still  is  re- 
quired  more  still  labour  and  time,  than  can  be  atfoarded  by 
his  and 

Your  most  humble  servitor, 

JOHN  COLLINS. 


SIR  SAMUEL  MORLAND  TO  JOHN  PELL. 

[MS.  Birch,  Brit.  Mus.  42/9,  fol.  143,  Orig.] 

Saturday,  13th  May,  1682. 

Sir, — Not  being  able  to  wayt  on  you  as  yet  (as  I  intended) 
I  take  the  boldness  to  send  you  my  first  request  in  writing, 
which  is  to  beg  you  to  answer  the  following  queres : — 

1.  Supposing  a  foot  to  be  divided  into  12  inches,  what  is 
the  number  (and  decimal  parts)  of  cubick  inches  which  are 
equal  to  the  content  of  a  cylinder,  the  diameter  of  whose  base 
is  1  inch,  and  the  height  12  inches? 

2.  What  is  the  numbcr  of  cubick  inches  that  equal  the 
content  of  a  cyhnder,  the  diameter  of  whose  base  is  2  inches, 
and  the  height  12  inches  ? 

3.  What  is  the  number  of  cubick  inches  answering  to  a 
cyhnder,  the  diameter  of  the  base  being  three  inches,  and  the 
height  12  inches? 

And  if  your  leisure  will  permitt  you,  I  would  beg  a  table 
giving  the  number  of  square  inches  conteyned  in  the  areas  of 
all  circles  from  1  inch  diameter,  to  a  100  inches  diameter. 

And  what  trouble  this  shall  give  you,  shall  be  acknow- 
ledged  by 

Your  most  humble  and  faithful  servant, 

S.  MORLAND. 


A  P  P  E  N  D  I  X. 


I.  Corrector  Analyticus,  or  strictures  on  the  Artis  Analyticee  Praxis 
of  Thomas  Harriot,  by  Nathaniel  Torporley.  From  the  original 
manuscript  preserved  in  the  Ubrary  of  Sion  College. 

Tractatum  analyticum  illum  posthumum  proximis  diebus  hisce 
promulgatum  retracturo,  triplex  mihi  incumbit  negotium  pro  triplici 
rerum  retractandarum  difFerentia.  Quajdam  enim  ejusdem  dictata 
(quis  hoc  credat  ?  in  mathematicis  prjesertim  quibus  inservit  de- 
monstratio,  ut  lapis  Lydius  ad  segreganda  a  falsis  vera,  a  tali  vero 
prsesertim  Coriphseo  mathematicorum  credito,  a  talibus  prsesertim 
recognitoribus  summa  lide  et  diligentia  omnia  describentibus)  non 
solum  controversa  et  dubia,  sed  etiam  a  veritate  aliena,  pseudola  et 
falsaria.  Quse  idcirco  sunt  accuratius  discutienda,  redarguenda  et 
resecanda,  ne  vel  decipiatur  inter  legendum  artista,  vel  prse  indicio 
damnetur  assertor.  Quaedam  etiam  sunt  imperfecta  et  mutila,  ne 
dum  non  ab  ipso  authore  consummata,  sed  ne  etiam,  qua;  ab  ipso 
bene  excogitata  et  scitu  necessaria  sunt  tradita,  ab  ejus  administris 
eadem  promissa  fide  et  industria  posteritati  transmissa.  Neque  vero 
est  ut  sese  excusatos  haberi  prjesumant  a  testata  intentione  sua  ilUim 
prsecipue  partem  artis  ornandi,  quse  spectet  ad  resolutionem  nume- 
rosam,  accitis  reliquis  tantum  obiter  ejus  ut  puta  introductionis. 
CoUatis  enim  iis  quse  erant  proprise  Harrioti  ipsius  inventiones,  cum 
reliquis  quas  aliunde  mutuum  assurapsit :  tam  quidem  in  pusillo 
compingeretur  sua  ipsius  inventa,  quas  proprias  qujesivit  opes,  ni- 
hil  ut  fuerit  reliqui,  si  universa  ejus  inventionum  farrago  congera- 
tur,  ad  justi  voluminis  quantumvis  exigui  comprehendendam  dimen- 
sionem.  Itaque  tertius  ordo  animadvertendorum  talium  esto  prse- 
ceptorum  quse  prius  ab  aliis  tradita,  facta  levi  aliqua  mutatione  in 
possessionem  hujus  authoris  pervenerunt.  Etsi  illius  modi  aliena 
occupandi  consuetudo  adeo  evasit  usitata  et  familiaris,  ut  non  solum 
licitum  sed  et  laudabile  videatur  esse  quod  fuerit  publicum.  Prorsus 
ut  mihi  videantur  scriptorum  hodiernorum  plurimi  non  tam  authoris 
agere  ad  lectores  docendos,  quam  scholares  in  ludis  literariis,  quando 
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(lictata  pneceptore  didicissent,  memoritcr  codem  coram  condiscipxilis 
rcpcteiitis.  Scd  ut  non  dignum  vituperio  indico  in  alienam  mcssem 
immittcre  falcem  aliquam  vd  mcthodicam,  vcl  cxpositoriam  vel  dic- 
tarainis,  dummodo  dcbitus  prima^vo  servctur  honos  :  ita  nego  plau- 
sum  optirae  mcriti  de  rc  litcraria  mcreri  cramhen  his  positam  nedum, 
sed  neque  ullam  invcntionem,  nisi  illum  qua;  illeccbris  juhet  et  grata 
novibite  moretur  disccntem.  Atque  hujus  generis  commissa,  quando 
raiiximam  partcra  occupcnt  totius  cditi  opusculi,  otiosuni  fuerit  sin- 
gula  percensere.  Suffecerit  ergo  eadem  generalius  et  carptim  j)er- 
strinxisse.  Neque  pncterea  erit  opus  has  ita  notatas  tripartitas 
discussiones  sigillatim  et  suo  ordinc  sub  quodam  raethodo  rcductas 
pcrcurrcrc  :  quando  qua^dam  cx  observatis  pluribus  ex  his  tribus 
ccnsuris  obnoxia  sint,  adeo  ut  qua;  falsa  sint,  iUa  oriantur  ex  omis- 
sione  jam  h\torura  pra^ceptorura  ;  ct  qua'  aliunde  tascititia  sunt,  illa 
cx  non  rcctc  intcllcctis  antca  traditis  in  falsa  dcgcncrcnt.  Si  crgo 
uon  servctur  ordo  in  his  reccnsendis,  scd  qua>ris  utrumque  prirao 
obvia  cxamincntur,  niliil  rctulerit,  ordo  cnim  et  methodus  ad  fabri- 
cara  non  ad  dfraolitioncm  inscrvit.  Nara  dc  excusanda  stili  ruditate 
non  est  ut  hdjorera,  dccrcpitus  jara  senex  ct  jam  moriturus.  Altero 
deraonstrationcs  satis  illas  ornatas,  si  ex  omnibus  rhetorum  phaleris, 
uti  quac  ornantur  cibi  ])uritatc  licet  dirainuta  exprimantur.  De  reli- 
quis  contendant  aucupatores  famjc.  Ego  si  dedecoris  pristini  labem 
abstcrsero,  j)ulchre  discedo  et  j)robe  ct  j)raeter  sjjcm.  His  ita  brevi- 
ter  jjraefatis  deinde  videamus  quod  Harriotus  instauratus  apportet 
bonive  malive.  Primo  iUxque  de  Harrioti  mcthodo  dicaraus,  cujus 
sa>pius  mcntio  facienda  est  in  sequentibus,  ut  constet  et  de  jjrolatis 
ct  de  pra^termissis,  ubi  nun  j)ossum  non  conqucri,  illud  ne  male  ha- 
bcre  quod  ejus  glossarii  ita  penitus  transforraarunt  eandem,  ut  non 
solum  non  ordinem  sed  vix  vcrbum  cjus  retineant.  Id  quod  forte 
Idude  dignum  esset,  si  alicujus  illiterati  fortuito  inventa  distribuis- 
scnt.  Sed  cum  hominis  per  eos  in  ccelura  sublati  et  cui  encyclope- 
diam  summara  ascripserunt,  opera  ita  transrautarunt  ut  vix  vestigium 
ab  eo  j)ressum  aj^j^areret :  quod  non  erat  aliud  quam  confessio  tacita 
alicujus  dejirehensa;  imperfectionis  cui  suppetias  ita  esse  percuperent, 
aut  saltem  se  illi  fore  pricj^ositos  crederent.  Atque  illius  methodus 
illa  erat. 

Primo  accurata  tractatio  irrationahus  surdorum  sive,  ut  ille  vocat 
eos,  radicalium  numerorum,  non  illa  quidem  aliena  ab  analytica  arte 
confitentibus  ejus  interpretibus  in  sectione,  sed  totam  artem  omit- 
tentibus  mixum.  Nam  si  inutilis  ad  Exegesin,  cur  ejus  ibi  fecerunt 
mentionem  ?  Si  mentionem  fecerunt,  certe  ut  non  inutilis,  cur  igitur 
non  descripserunt  ? 

His  insuper  addidit,  veluti  ctiam  prscludia  ad  ipsam  analyticam  ; 
speculationem  de  numeris  et  binomialum  speciebus,  de  extractione 
radicis  quadratse  e  binomio  plano,  et  quo  plurimura  sudavit  (et  illud 
forte  necquidquam)  de  extractione  radicis  cubicse  e  solido  binomio, 
usque  ad  exhaustionem  viginti  septem  aut  octo  chartarum.  Nam 
solebat  ad  imitationem  juris  peritorum  per  chartas  ab  una  parte  exa- 
ratas,  et  per  articulas  simul  colligatas,  distribuere  seorsim  diversa 
documentorum  suorum  membra,  ut  ita  homogenea  unum  in  locum 
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reponerentur,  praepositis  quibusdam  paragraphis  plerumque  literarum 
cum  chartarum  ascripto  numero,  ad  satis  methodicam  inventionem 
cujuscunque  particularis  subjecti,  quando  ad  illud  relatio  quomodo- 
cumque  esset  facienda. 

Quibus  accesserunt,  vel  processerunt  potius.  Operationes  logis- 
ticae  in  notis  ita  dictae  ab  Harrioto,  ubi  incipiunt  ejus  glossatores  sub 
titulo.  Logistices  speciosse  quatuor  operationum  formse  exempUfi- 
catse  non  ita  scilicet  magistraliter  distanti  illo.  In  ipso  anah-tices 
artificio  contentus  trimembri  divisione  inscribit  primam  ejus  partem 
ita.  De  generatione  aequationum  canonicarum  sub  paragrapho  d) 
compaginatis  ad  illud  argumentum  chartis  21  cum  appendiculis  duo- 
bus  de  multiplicatione  radicum. 

Secunda  pars  autem  sub  titulo  "  De  resolutione  aequationum  per 
reductionem,"  habetparagraphum  e)  chartas  29.  item/a)  chartas  7  : 
f  fl)  chartas  quoque  7  :  et  succedens  illis  in  chartarum  numeratione, 
/  y)  ad  chartam/  18  y)  cum  appendicula  sub  lemmate  duplici  non 
illa  contemnenda  licet  a  suis  omissa :  Deinde  /  c)  chartse  8.  /  e) 
chartse  4. /4)  item  4 :  Postremo  seorsim  sub  signo  j^p"  chartae  no- 
vem  continentes  reductiones  veterum  ad  Harrioti  methodum  revo- 
catas. 

Sed  tertiam  partem  (non  ita  studio  dissentiendi)  cum  "\'ieta  in  suo 
libro.  De  numerosa  potestatum  resolutione,  et  recte  merito.  Non 
totus  fere  est  Vietaeus  per  exempla  singula,  et  supposito  paragrapho, 
et  in  chartis  13  sunt  exempla  tria  quadratica  quorum  primum  est 
suum,  duo  reliqua  sunt  Vietse,  quinque  cubicse  omnia  Vietse  praeter 
primum.  Et  quinque  quadrato  quadratica  quorum  quartum  est  suum, 
reliqua  Vietse.  Et  sunt  ista  secundum  Vietse  methodum  sequatio- 
num  omnino  affirmantium.  Altera  ejus  pars  sub  paragrapho  b)  in 
chartis  12  habet  cum  Vieta  habet  analyticam  potestatum  afFectarum 
negate  quadratica  b  \)  b  2)  b  'i)  cubica  b  A)  ad  Z»  10)  quadrato-qua- 
dratica  b  \0)  b  U)  b  12). 

Tertia  ejus  pars  sub  paragrapho  c)  habet  18  chartas,  tractat  ana- 
lysin  potestatum  avulsurum  cum  Vieta,  ubi  radices  sunt  multiplices 
et  singularum  limites  demonstrantur.  Exempla  hujus  sunt  quadra- 
tica  duo,  cubico-cubica  4,  quadrato-quadratica  duo.  Sunt  aha  quae- 
dam  particularia  hunc  spectantia,  de  quibus  suo  loco. 

Haec  est  generalis  ;  et  quantum  poscit  nostram  propositam  perbre\4s 
ejusce  methodi  synopsis  tam  iUa  facilis  et  perspicua  quam  est  septi- 
membris  illorum  distributio.  Unde  partem  liquet  e  tribus  illis  par- 
tibus  eam  de  numerosa  resolutione  totam  esse  usurarium  et  ipsum 
\'ietam  a  capite  ad  calcem  redolere,  j)aucis,  ut  dixit  Harriotus,  mu- 
tatis.  lila  autem  pauca  cujusmodi  sunt .'  quae  certe  non  nihil  com- 
pendii  prsecepto  afferunt,  sed  et  qua?  nihil  negotii  adimunt  operatione. 
Ex  sequentibus  etiam  patebit  secundam  partem  reductionum  \'ietam 
agnoscere  parentem  ex  parte  maxima,  alioqui  alios  prsecedentes  ha- 
bere  authoris  :  ut  nihil  ex  toto  volumine  in  genere  rehqui  supersit 
Harrioti  proprium  praeter  primam  generationis  partem,  quam  certe 
non  numerito  dixerit  quis  fabricam  vel  officinam  nihih  ;  non  quod 
nihil  exinde  boni  oriatur,  sed  quod  ex  nihili  ingeniosa  tractatione, 
totum  illud  quodcunque  sit  (quod  sane  non  est  contemncndum  in- 
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ventum)  derivctur.  Nam  cx  hypothesi  primo  quidcm  si  ncgctnr 
idem  de  codcm  sese  niliil  reliqui  superesse,  ut  posito  a  ■<  b,  tuni 
a — b  <  0,  deinde  si  vel  in  sc  nihilum  duratur  vcl  in  quantitatcTu 
quamcunque  positivam  produci  quoque  nihilum  (veluti  si  jjosita 
quantitas  c,  duratur  in  a — b,  quod  ob  j)rimum  hypothesin  valet  ni- 
hil,  tum  erit  n  c — b  c  nuUius  amplius  valoris)  universam  canoncm 
omnium  administrationem  subtili  certe  prosecutione  dcducit.  Et 
hoc  (namque  coiifidentius  illud  attcstor)  non  sine  divinje  providentisc 
manuductione  accidisse  crcdendum  est.  Ut  qui  toties  ilhid  gcnti- 
lium  axioma  inculcasset  (ex  nihilo  nihil  fieri)  ipse  sese  erroris  dam- 
nerat ;  ex  nihilo  tot  et  tam  sjjeciosa  artis  deproraerat  miracuhi.  Ut 
quum  ipse  tam  ens  mortale  entia  tot,  et  illa  immortaUa  quo  dum- 
modo  ex  nihilo  gcncret ;  rogatur  nolens  volensve  confitcri  immorta- 
lem  Deum,  potentissimum,  optimum,  maximum,  non  tam  sapientis- 
simum,  quam  ipsam  sapientiam  summam,  omnijjotentiae  sua;  praero- 
gativa  posse  ex  codcm  nihilo  ipsam  cntium  visibilium  et  ad  intcritum 
festinantium  comi^agem  creare.  Sed  ne  declamatoris  partes  potius 
quam  demonstratoris  agere  videar,  opjjortunum  est  ad  examinandura 
veniamus,  ecquid  haberaus  in  illo  tractatu  posthurao  quod  contera- 
namus,  idquc  apodictica  censura  castigeraus.  Qua  in  rc,  raissa 
cunctatione  ad  ipsura  singulum  rescindendum  protinus  accedemus ; 
ut  accuratius  ventilata  absurditatcm  una  et  ex  probatis  cognito  jjosse 
tales  aretis  antesignamus  cellabi ;  de  caetero  sine  praejudicio  authori- 
tate  quantumcunque  famosoi-um  posthabita,  in  hoc  ipso  imitemur 
Aristotelem,  ut  sit  nobis  charissima  veritas,  ne  excepto  ipso  Platone. 
Sic  igitur  accipe,  et  crimine  ab  uno,  disce  omnes  horum  infirmi- 
tates. 

Sunt  in  dicto  opere  et  in  sectionc  ejus  tertia,  problemata  tria  im- 
mediate  sequcntia,  scilicet  decimum  nonura,  vicesimura,  et  vicesimum 
priraum,  quae  paraphrastes  fatetur  non  bene  sese  intelligere,  et  ideo 
referre  reductiones  aequationum  ilhirura  ad  meliorera  inquisitionem  : 
nihilominus  describit  eas  tanquam  reducibiles  sub  hac  forma. 


Problema  19. 

iEquationera  quadrimoniam 

aaaa  —  baaa  -\-  b  c aa  -\-  b  c da 

—  caaa  —  b  daa  -\-  b  cfa  =  b  c df 
-\-  daaa  —  cdaa  —  bdfa 
-h  fa  aa  —  hfa  a  —  c  dfa 

—  cfa  a 

-\-  dfa  a 

posito  6-|-c  =  rf-|-/ad  binomiam 

aaa  a  —  bbb  a  —  bbb  c 

—  bbca  =  bbcc 

—  b  cca  —  b  ccc 

—  c  c  ca 

reducere,  siiblatis  scilicet  gradibus  aa  et  aaa. 
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Problema  20. 

^quationem  quadrimoniam 

aaaa —  b  aa  c  +  b  c  aa  +  b  c  da 

—  caaa  —  b  dca  -^-  b  cfa  —  —  b  c  df 

+  daaa  —  c  d a  a  —  b  dfa 

+  faaa  —  bfaa  —  c  dfa 

—  cfa  a 

+  dfaa 

posito  b  c  -\-  df  =  b  d  +  c  d  -\-  bf  +  cf 

ad  binomiam  a  aaa  —  bbb  a  a  a 

—  bb  caaa       bbb  c  cc 

—  bccaaa~  bb  +  bc  +  cc 

—  c  c  caaa 
bb  +  bc  +  cc 

sublatis  reducere  scilicet  gradibus  a  et  a  «. 

Problema  21. 

-^quationem  quadrimoniam 

aaaa  —  baaa  +  h  c  aa  -{■  b  c  d  a 

—  caaa  —  bdaa  +  bcfa  =   —  bcdf 
+  daa  a —  cdaa  —  b dfa 
+  faaa  —  bfaa  —  cdfa 

—  cfa  a 

+  dfaa 

posito  d  +  f  =  b  +  c 

ad  binomiam  aaaa  —  b  b  aa        ,, 

=  b  0  c  c 

—  c  caa 

reducere,  sublatis  scilicet  gradibus  «  et  a  «  a. 

Istae  sunt  tres  illae  reductiones  prccclare  sequationis  ejus  quadrimo- 
niae  ad  tres  binomias,  seu  mavis  generationes  binomiarum,  quse  ad 
resolutionem  numerosam  magis  sunt  accommodse,  utpote  quse  sint 
minus  afFectionibus  oppressse.  Quse  quidem  glossariis  Harrioti  forte 
viderentur  sufficere  ad  praxin  suam  exigeticam  excercendum.  Sed 
non  istse  similiter  mihi  sutficiunt  ad  facultatis  specimen  ut  consultet 
ne  etiam  paulo  penitus  rimasse  Harriotica.  Nam  restat  in  adversariis 
ejus  omissus  modus  secundus  generandi  binomiam  sequationem  pro- 
blematis  decimi  noni  ubi  tolluntur  gradus  aa  et  aaa,  idque  ab  illa 
aequatione  quadrimonia  qua  describitur  in  propositione  undecima 
sectionis  secunda^  inter  originales,  nec  locum  sortita  est  inter  reduc- 
titias. 

Ut  igitur  accuratius  de  Harrioti  dormitatione  statuamus  et  simul 
constet  in  mathematicis  aeque  atque  philosophicis  a^quivocam  gene- 
rationem  posse  reperiri.      Sic  igitur  se  habet  apud  Harriotum  in 

I 
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d  72°)  sed  quia  sordcnt  illis  locutiones  Harrioticac  cminemus  potita 
phrasi  paraphrastarum . 

TEquationem  quadriraoniam 

aa  aa  —  h  aaa  +  b  caa  —  b  c  da 

—  c  aaa  -\-  b  da  a  -\-  h  cfa  =   -'r  b  c  df 

—  daaa  -\-  c  daa  -f-  b  dfa 
-\-  faua  —  bfaa  -\-  c df  a 

—  <■/«" 

—  dfa  a 

ad  binomiam 

ua  a  u  —  bbh  a 

—  b  b  c  a 


=  -  hbb 


—  b  c  ca  —  bbc  c 

—  cc  ca  —  b  c  c  c 

vel  per  conversioncm 
signorum  ut  vult  Ilarriotus        h  bb  c  =  b  b  ba 

b  h  c  c  -i-  h  h  c  a 
b  c  c  c  -\-  b  cc  a 

-\-  c  c  ca  —  aaau 

reducere,  suhlatis  scilicet  g^adibus  aa  et  a  aa. 

Et  ignoscant,  uti  s-pero,  si  sequendo  authorcm,  non  adeo  cum  illis 
fuero  sollicitus,  ut  signa  intcrvertam  cum  illis,  quo  ponatur  summa 
potestas  affirmativa,  etsi  ab  eltera  aequationis  parte  sint  homogenea 
negativa,  quod  aliquid  in  se  saltem  habet  indecori,  sed  nobis  minutia 
non  sunt  animadvertenda. 

Et  ad  correctionem  horum  problematum  accedens,  utar  tali  argu- 
mentatione  nam  sunt  et  nobis  s)'llogismi,  me  licet  hostis  inter  alia 
couvitia  et  hoc  criminaretur  domino  Petworthiae  quod  essem  dialec- 
ticus  ignarus. 

Si  sit  possibile  ut  ex  sequatione  quadrimonia  generetur  binomia 
necesse  est  ut  in  gradibus  ablatis  coefficientes  utrumque  negativa 
sint  aqualibus  coefficientibus  affirmativis  sed  in  hisce  problematis 
impossibile  ut  coefficientes  utrinque  (hoc  est  in  utroque  gradu  ablato) 
negativa  sint  aquales  coefficientibus  affirmativas. 

Ergo, 
In  hisce  problematis  non  est  possibile  ut  ex  sequatione  quadrimonia 
generetur  binomia. 

Contra  majorempropositionempeccantparaphrastse  puerilius,  con- 
tra  minorem  peccat  Harriotus  inconsideratius. 

Sed  ad  primum  errorem  castigandum  paraphrastarum  scilicet  qui 
ex  posita  unica  sequalitate,  puta  b-\-c  =  d+f  in  problemate  19  et  21 
et  bc  +  df=bd-\-cd-\-bf-\-c'm  problemate  20,  non  est  ut  multum  la- 
boremus.  Ipsi  enim  suo  indicio  sibi  ipsis  opponunturin  locis  plurimis 
reductionum  suarum,  ubi  inferunt  hsec  verba  in  sequatione  proposita 
per  particularium  contradictionem  eliditur  gradus  primus,  secundus, 
vel  tertius,  et  tollantur  contradictoria  redundantia,  item  rejecto  re- 
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dundantium  ex  contradictione  et  similia,  ex  quibus,  per  ipsos  mani- 
festo  sequitur  nisi  fiat  elisio,  rejectio,  vel  redundantia  insequalius  et 
contradicentibus  alicujus  coefficientis  partibus,  falsam  esse  et  impos- 
sibilem  ejusdem  gradus  cui  ascribitur  coefficiens  ablationem.  Et 
merito  illud  quidem.  Nam  si  inaequalitate  existenti  inter  partes 
ejus  affirmantes  et  negantes  :  si  excessus  fuerit  penes  affirmantes 
aufertur  ex  illa  parte  sequationis  tanto  plus  justo  quantum  est  diffe- 
rentiae  partium  coefficientes  in  gradum  ablatum  ducta.  Sin  autem 
exuperent  negantes  tantumdem  excedet  illa  pars  aequationis  ipsum 
homogenium  datum,  cui  statuitur  esse  sequalis.  Impossibile  igitur 
est,  ut  ad  unicam  positam  aequalitatem  coefficientis  partium  inferatur 
ablatio  plurium  quam  unius  gradus  parodici.  Quod  ipsum  satis  erat 
notum  Harrioto.  Nam  insingulis  illis  ejus  paralogysmis  assumit  ut 
in  confesso  duplicem  partium  duplicium  coefficientium  sequalitatem 
ad  binos  quosque  tollendos  gradus.  Et  hoc  facilius  admisit  incom- 
modum  quia  in  praecedentibus  ad  tollendos  gradus  tantum  singulos, 
eadem  aequalitates  partium  coefficientis  unius  cujusvis  qualiter  in- 
serviebant  quo  faciUus  introducta  est  hj-pothesis  sequationis  geminse 
partium.,  quse  contra  minorem  argumenti  esse  nostri  propositionem 
miUtat  et  jam  nunc  nobis  sed  majori  conamine  et  mactimis  validio- 
ribus  oppugnanda  est,  sequentibus  prsemissis  lematiis. 

Lemma  primum. 

Si  quantitas  aliqua  semel  atque  iterum  bisecetur  insequaliter  : 
factum  a  partibus  minoris  inaequalitatis,  et  differentise  quadratorum 
dimidiarum  difterentiarum  inter  partes  ineequales. 

Esto  quantitas  a  b  divisa  primo  in  c  puncto  in  duas  partes  inae- 
quales  ac,  c  b,  deinde  in  duas  ahas  a  d,  d  b,  ubi  inaequalitas  prima 


inter  a  c,  cb  minor  est  ~^  ~^  ~li  h  ^'^^" 

a  c  c  d  0 

qualitate  secunda  inter  a  d  et  d  b,   et  sequitur  propositum. 

Nam  tertio  divisa  eadem  in  partes  sequales  ac,eb,  per52  est 
factumexfflc,  cb,  cum  quadrato  ce  eequale  quadrato  semissis  scihcet 
e  b  :  atque  etiam  factuni  ex  ad,  b  d,  cum  quadrato  ad  a?quatur  eidem 
semissi  ergo  et  sequantur  invicem.  At  ec  et  e  d  sunt  dimidiae  diffe- 
rentiae  partium  ac,  c  b  et  partium  ad,  db,  ergo  facta  a  partibus  cura 
quadratis  dimidiarum  differentiarum,  sunt  invicem  ccqualia,  et  ablato 
ab  sequalibus  quadrato  minoris  difterentiag  e  c  erunt  residua  aequaha, 
nimirum  factum  ex  «  c,  cb  a^quale  facto  ex  ad,  db  cum  difterentia 
quadratorum  ec,  ed,  dimidiarum  puta  differentiarum,  ut  erat  propo- 
situm. 

Jordanus  in  20  primi  ex  hypothesi  hujus  propositionis  infert  aliam 
conclusionem,  Hcet  aliis  verbis  factum  scihcet  e  partibus  differentiaj 
minoris  ac,cb  aequari  et  facto  e  partibus  rehquis  et  facto  ex  difte- 
rentiis  ahcujus  unius  partis  prima;  divisionis  et  partium  singularum 
divisionis  rehqure  ;  ut  sit  factum  ei^ae,  cb  a^quale  facto  ex  ad,  db, 
et  facto  ex  ditferentia  inter  ae,  a  d,  et  difterentia  inter  ac,db,  quod 
instar  coroharii  poni  potest. 

I  2 


1  IG  A  i'1'i: M)i\. 


Lvmma. 


Si  qua-libet  tlurc  qu.mtltatcf'  Mscccntur  in.Tqualiter ;  quae  fiunt  cx 
quatuor  jirtxlucta  c  siui^ulis  partibu;;  unius  in  singulas  partes  alte- 
rius,  a-quantur  producto  (juod  fit  a  totis  in  se  ductis. 

Hujus  lcnnuatis  non  est  e  longin^iuo  acccrscnda  dcrnonstratio 
cum  sit  j)roj)osito  idcm  cum  j)rimo  secundi  Kudidis  quamvis  gcne- 
ralius  enunciata.  ad  omncs  8j)ccies  quantitatis  comprehendas,  et 
qua^i  recijjroca  cjusdcm  rcjn  titio       .  .iir,\. 


II.  Thc  Auldbiography  of  Sir  Samttvl  Morland,  iii  a  lcttcr  addrcssrd 
to  .tri/itii.s/ioj/  '/'enison.  Prom  tlie  oriyinal  vianuscript  prcserved 
in  tlie  libruty  ut  Lamhctlt  Palace. 

[MSS.  Lambotli,  931,  Orig.] 

SiR, —  I  am  not  ignorant  of  tlic  various  rcj)orts  of  the  excessive 
prodif^alitics  and  othcr  .«ins  of  niy  youthful  daics,  that  havc  now  for 
a  long  time  bccn  sj)rcad  al)road  l)y  thc  crcduh)us  and  censorious 
Avorld  ;  especially  since  it  has  jilcased  Almighty  Godof  late  years,  to 
visit  luce  with  nianifold  crosses  and  attlictions  which  have  kept  al- 
most  as  cxact  time  and  measure  as  formerly  did  Job's  messengers. 
And  farr  be  it  from  mee  to  act  the  pharise's  part,  or  plead  my  inno- 
cence,  in  any  othcr  tcrms. 

Howcver  I  have  thought  it  neccssary.  (being  sensible  of  my 
mortaJity,  and  knowing  well  that  I  address  myself  to  a  true  Natha- 
niel,  in  wlioni  thcre  is  no  fruilc!)  to  makc  you  my  confessor,  and  to 
givc  you  an  abbrcviat  of  tlie  iiistory  of  some  jiart  and  j)assages  of 
my  life,  being  willing  to  carry  the  rest  into  the  grave  with  mee,  by 
reason  of  tlic  circumstanccs  of  the  age  wee  live  in,  there  to  bee 
buried  in  oblivion. 

Having  received  my  cducation  in  Winchester  CoUedg,  I  was  re- 
moved  to  the  University  of  Cambridg,  where  having  spent  nine  or 
ten  years,  I  was  soUicited  by  some  frcinds  to  take  uj)on  mee  the 
ministiy,  for  which,  fearing  I  was  not  fitly  qucdified,  I  betook  myself 
to  the  study  of  the  mathematicks.  Soon  after,  an  occasion  present- 
ing  itself,  I  accompanied  an  ambassador,  (among  several  other  gen- 
tlemen)  sent  by  the  protector  to  the  queen  of  Sweden.  At  ray  re- 
tum,  I  was  recommended  to  Secretary  Thurlo  for  an  assistant,  and. 
in  a  few  months  time  after,  sent  by  Cromwell  as  an  envoy  to  the 
duke  of  Savoy  in  behalf  of  the  protestants  of  the  valleys  of  Pied- 
mont.  And  from  thence  to  Geneva,  as  his  resident,  to  manage  the 
affayrs  of  those  poor  people  together  with  other  forraign  ministers, 
as  likewise  to  transmitt  the  moneys  collected  in  England  for  their 
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releif,  and  to  prepare  minutes,  and  procure  records,  vouchers,  and 
attestations,  for  the  compiling  of  an  exact  histor}-  of  the  Waldenses. 

That  negociation  being  ended,  and  having  exposed  an  account  at 
my  return  of  the  whole  transaction  to  a  select  committee  of  gentle- 
men  who  were  appoynted  by  Cromwell  to  examine  particulars  and 
make  their  report,  as  appears  by  their  certificat  marked  (A)*,  regis- 
tered  in  the  council  books,  of  which  I  have  the  original,  I  was  ad- 
mitted  into  the  most  intimat  afFayrs  of  state  ;  where  I  had  frequent 
opportunities  of  taking  a  clear  view  of  all  proceedings  from  41  to 
56,  and  so  forwards  for  severall  years. 

Amongst  other  intrigues,  I  was  an  ey  and  ear  witnes  of  Dr.  He- 
wet's  being  inhumanely  trepann'd  to  death  (together  with  several 
other  persons  of  quaUty)  by  Thurlo  and  his  agents.  For  instance, 
one  Dr.  Corkor  was  sent  by  Thurlo  to  Dr.  Hewet  to  advise  him  and 
desire  him  on  the  behalf  of  the  royahsts,  to  send  to  Bruxels  for 
blank  commissions  from  Charles  2nd.  And  when  those  commissioners 
were  come,  was  ordered  to  desire  to  bee  employed  bv  him  to  di- 
sperse  part  of  them  into  several  counties  and  to  keep  the  rest  by  him, 
which  done  he  was  seized  on,  together  with  those  commissions,  and 
condemned  by  a  High  Court  of  Justice,  and  at  last  cruelly  executed. 

I  was  like^^ase  privy  to  a  design  which  was  carried  on  by  Sir 
Richard  "VVillis  (whom  Charles  II.  trusted  with  all  his  afFayrs  in 
England)  from  a  year  before  CromwelFs  death  to  the  rising  of  Sir 
George  Booth  (afterwards  L.  Delamar)  for  a:iving  up  the  persoa 
of  his  majesty.  At  which  time,  the  said  Sir  Richard  Willis,  by  the 
appointment  of  Secretary  Scott,  and  one  person  more  (Thurlo  being 
now  out  of  employment)  hired  a  great  house  called  Weston  Hanger, 
in  Kent,  moated  about,  and  situated  for  the  purpose,  and  then  ad- 
vised  and  pressed  Charles  K.  with  all  dihgence  to  come  for  Ene-land, 
and  reside  in  that  house  for  the  better  encouragement  of  those  who 
should  rise  in  arms  for  his  restauration. 

To  this  proposition  the  king  readdy  consented,  and  the  dav  of  his 
setting  out  from  Bruxels  (as  I  remember)  was  appoynted,  and  notice 
thereof  being  given  to  Scott  by  Sir  R.  Willis,  there  were  several 
thousands  of  chosen  men  arm'd  cap-a-pe,  who  had  instructions  10 
place  themselves  round  about  in  woods  and  as  privately  as  was  pos- 
sible,  and  upon  the  watchword  given  that  the  king  was  enter'd  into 
the  said  house,  to  rush  in  and  murder  him  and  all  his  followers  in  a 
hurry,  so  as  it  might  never  be  known  by  whose  hand  he  fell,  which 
was  thought  by  the  contrivers  a  much  better  method  than  formally 
to  bring  him  to  a  tryal  before  a  High  Court  of  Justice,  as  they  had 
don  his  father. 

Now  the  horror  of  this  and  such  like  designs  to  support  an  usurped 
govemment,  and  fearing  to  have  the  king's  blood  lavd  another  day 
in  foro  divino  to  my  charge,  (there  being  no  person  but  myself, 
and  the  contrivers,  and  the  cheif  of  those  who  were  to  act  it,  privy 
to  it)  ;  and  calling  to  remembrance    Hushai's    behaviour  towards 

*  This  paper  marked  CA)  and  entitled  "Certificate  of  the  committee  for  Piemont 
conceming  Mr.  Morland's  negociations  for  the  protestants  of  the  valleys,"  is  pre- 
served  in  the  same  volume,  aud  is  apparentiy  the  only  one  now  remaining. 
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Absolom,  ulikh  I  fctuiid  not  at  uU  blamed  in  Holy  Writt,  (and  yet 
Ins  was  n  largcr  stcp  than  mine,  I  having  never  taken  any  kind  of 
oath  or  madc  any  fornial  jiromise  that  I  evcr  reinemher  to  any  of 
those  governments)  ;  as  likewise  serionsly  reHecting  npon  those 
oaths  of  supremacy  and  alle<:^iance  which  I  luid  taken  duriiif;  thc 
reign  of  Churles  I.  ut  Winchester  Colledij,  I  took  at  last  u  firm  re- 
8olution  to  do  my  native  princc,  und  the  rightfuU  heir  to  the  crown, 
nll  the  ser^icc  that  should  luy  in  my  power.  And  here  I  cannot 
cinitt  to  ()bscn'e, 

1.  'ihat  this  juncture  of  time  was  thc  darkest  moon  of  all  that 
king'9  reign.  atime  when  hcc  was  in  amanner  abandoned  by  almost 
all  his  neitrhbouring  princes  and  states,  and  miserably  l)itraycd  by 
many  nf  his  domestic  scrvants,  and  somc  of  those  in  whose  hands 
Avere  all  his  secrets  and  j^rincipal  atliiyrcs.  A  time  when  he  was 
in  great  distrcss  for  moncys,  that  being  prest  by  Sir  Uichard  Willis 
to  send  him  fiftv  or  sixty  pound,  as  oft  as  hee  scnt  him  ovcr  ncvv 
instructions,  which  was  usually  once  a  month  (though  at  the  sanic 
time  hee  had  much  grcater  sums  convcycd  to  him  by  my  hands  iii 
dark  nights  and  obscure  j)laces  such  as  the  \'inc  Taven»  in  llolljorn, 
hackncy  coachcs.  and  the  like  !)  His  Majesty  was  frequcntly  foiccd 
to  pawn  his  plate  or  jewels,  and  us  I  rcmember,  once  to  sell  his 
coach  horses  to  suj^ply  him.  All  which  misfortunes  Sir  Kichard 
Willis  having  enumeruted  and  illustratcd  in  a  lettcr  of  his  to  mee 
about  the  same  timc  to  cncourage  the  king's  encmies  hcre,  pin'd 
the  basket,  and  closed  his  letter  with  this  paragraph,  verbatim,  viz., 
And  riow  I  kiiow  nut  w/int  power  thdt  little  kincj  lias  left  him,  unless  it 
bee  to  eommand  fiis  fot/owers  to  run  madd  as  t/ieij  please. 

2.  'lliis  was  a  timc  whcn  I  livcd  in  greater  plenty  thcn  evcr  I  did 
since  the  king's  Uestauriition,  Iiaving  a  house  wcll  furnish't,  a  sufH- 
cient  number  of  scrvants  and  attendants,  a  very  good  coach  aiid 
horscs  in  my  stablcs,  a  rcvcnue  of  above  a  thousand  pound  pcr 
annum  to  mainteyn  it ,  and  sevcral  hundreds  of  pounds  of  ready 
money  by  mee  ;  and  a  beautiful  young  woman  to  my  wife  for  a 
companion.  Now  the  giving  myself  up  to  serve  the  king  was  not 
onely  to  hazard  all  this,  but  to  live  in  dayly  expectation  of  being 
takenout  of  my  bed  or  house,  and  drag'd  to  the  torments,  and  there 
liad  my  fles/i  pu/Vd  off  my  bones  wit/i  red  /lot  pincers  ;  these  were 
Thurloe's  own  expressions  how  they  haddealtwith  mee  had  they  in 
the  least  suspected  mee. 

3.  Had  ambition  been  and  titles  of  honor  been  what  I  aym'd  at, 
whenever  the  king  should  be  restored ;  so  little  appearance  was 
there  at  that  time  of  any  such  change,  and  such  characters  were 
then  given  of  the  king's  person,  that  to  rely  upon  a  promised  honor, 
would  have  seemed  no  other  then  building  castles  in  the  ayr,  and  a 
hundred  pound  for  the  purchase  of  a  Gartar  would  have  been 
thought  a  despenite  adventure. 

4.  Had  gokl  been  the  god  I  then  worship't,  I  had  faj^r  opportuni- 
ties,  as  its  well  known  whilst  I  resided  at  Geneva,  to  have  gone 
away  with  above  twenty  thousand  pounds  into  some  remote  corner 
of  the   world,  where   the   power  then   in  being  could  never  have 
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reacht  mee.  Or  I  might  have  accepted  at  my  return  of  a  much 
greater  sum  to  have  timely  discovered  the  whole  design  of  Crom- 
weirs  expedition  into  the  Indies  for  the  Spanish  gold  ;  all  those 
commissions  and  instruments  being  either  in  my  view  or  in  my  cus- 
tody. 

Whoever  shall  seriously  consider  the  foregoing  observations  will 
hardly  believe  that  any  self  ends,  (though  possibly  they  might,  by 
the  pravity  of  man's  nature,  and  the  subtilty  of  the  Divel,  bee  in- 
jected  into  the  fancy)  could  possibly  outvvey  the  considerations  of 
duty  and  couscience  in  such  an  undertaking  as  this  of  mine  was,  in 
the  blackest  and  worst  of  times. 

Having  now  resolved  upon  the  end,  the  next  thing  was  to  con- 
trive  the  means  of  efFecting  it.  And  having  made  choice  of  one  Ma- 
jor  Henshaw,  (whose  life  I  had  some  time  before  saved,  he  beino- 
one  of  the  forty  men  who  had  sworn  neither  to  eat  or  drink  till  they 
had  killed  Cromwell)  I  gott  him  to  send  a  letter  to  Charles  2nd. 
by  one  of  his  confidents,  to  acquaint  him  that  there  was  death  in 
the  pott,  if  ever  hee  entered  within  ihe  doors  of  Weston  Hanger. 
This  letter  happened  to  bee  j^ut  into  his  hands,  as  hee  had  one  of 
his  boots  already  on,  and  was  drawing  on  the  other,  to  ride  post 
towards  the  water  side,  in  order  to  liis  coming  over,  as  Sir  Richard 
Willis  had  advised  him,  for  the  encouragement  of  his  party.  This 
letter  putt  a  stop  to  his  journey,  but  with  much  difficulty,  the  king 
being  made  almost  believe,  by  the  lord  of  Ormond  and  others,  that 
this  was  onely  a  stratagem  of  the  protector,  to  throw  dirt  upon  his 
beloved  favourite,  and  so  to  spoyl  his  best  design. 

However,  the  king  sent  mee  an  ansvver  marked  (B),  whereupon  I 
dispatch't  Major  Henshaw  hiraself,  with  a  second  letter,  and  ac- 
companied  it  with  several  long  letters,  all  written  with  Sir  Richard 
Willis  his  own  hand,  discovering  from  time  to  time  all  the  king's 
secrets,  and  whatever  His  Majesty  had  entrusted  him  with. 

To  this  the  king  sent  mee  a  second  letter  marked  (C). 

With  one  of  these  letters  came  a  privat  paper,  as  from  the  king 
(but  in  truth  from  the  chancellor  himself),  ordering  mee  to  send  him 
in  another  privat  paper  an  account  of  his  chancellor  Hyde,  and 
what  I  knew  of  him,  for  hee  was  then  accused  of  correspondino- 
with  Thurlo,  and  receiving  moneys  from  Cromwell.  I  believing  it 
came  really  from  the  king,  sent  such  an  account  as  it  seems  did  not 
very  well  please  his  lordship.  And  Hinc  illee  lachrimse  !  From  that 
time  hee  became  a  mortal  enemy. 

When  I  went  over  to  Buda,  upon  the  king's  Restauration,  the 
chancellor  charged  mee  7iot  to  ask  any  thlng  of  the  King,  till  he 
came  into  England,  His  Majesty  being  resolved  to  give  mee  more  than 
in  modesty  I  could  petition  for.  But  when  I  had  wayted  in 
England  till  all  things  of  moment  were  given  away,  and  at  last  de- 
sired  to  know  what  the  king  designed  for  raee,  his  answer  was, 
zounds  !  what  the  Divel  ivould  you  have  ? 

Before  the  king's  coming  over,  by  Major  Henshaw's  and  his 
confidents  privat  agreement,  as  I  belleve  with  the  chancellor,  my 
wife  was  made  believe  that  there  was  a  i^atent  brought  over  and  hid 
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under  ground  to  jjive  mee  the  (rartar,  and  make  her  a  dutchess,  as 
being  descended  from  a  noble  family  in  Normandy,  which  was  a 
truth,  and  they  had  so  far  possest  hcr  with  this  vain  imagination, 
that  shee,  desirin»^  mee  to  walk  with  l>er  privatly  into  thc  garden 
of  my  countrey  house,  a  littlc  beyond  liow,  she  conjured  mce  iipoii 
her  knees  in  the  face  of  Heaven  to  promisc  and  sweur  to  grunt  her  a 
certain  request,  uhich  tras  never  to  ask  any  thing  of  the  king  but 
let  him  do  as  hee  pleased.  And  whcn  I  plcaded  witii  her,  and 
foretold  her  vvhat  rcally  fcU  oiit  aftcrwards,  her  answer  was  tliis — 
The  misfortune  fall  upon  mee  and  my  chi/dren. 

The  king  being  rcstorcd,  all  his  jjromises  endcd  in  a  patcnt  for  a 
baronetcy  and  a  gcntlcman's  ])lace  of  thc  privy  chambcr,  which  was 
onely  a  place  of  great  cx])cnce,  and  cost  mee  at  the  coronation  450 
pounds  in  two  days.  And  after  I  had,  bg  the  chancellors  ordcr  as 
from  the  king  delivcred  uj)  the  first  lettcr  into  His  Majesty's  own 
band,  where  hee  had  promised  mee  the  Gartar,  &c.,  I  had  given  mee 
a  pension  of  500  pounds  per  annum  out  of  the  ])ost  ofiice.  But  be- 
ing  forced  to  live  at  a  great  exjience,  and  lay  out  great  sums  in 
taking  out  patents  and  riding  at  the  coronation,  &c.,  and  so  run 
myself  in  dcbt,  there  was  one  sent  to  mee  to  give  mee  an  alarm,  that 
the  Duke  of  Vork  would  have  the  ])ost  ofiice  settled  on  him,  and 
my  j)ension  would  bcc  lost,  and  I  should  do  ])rudently  to  sell  it, 
and  there  was  a  chaj^man  for  it,  which  was  Sir  Arthur  Slingsby, 
who  had  it  for  a  summ  much  bencath  its  valuc,  and  as  I  heard  aftcr- 
wards,  hec  bought  it  for  the  Lady  Green,  with  the  king's  money. 

Now  linding  mysdf  disa])poynted  of  all  jircferment  and  of  any  real 
estate,  I  betook  mysclf  to  the  mathcmaticks,  and  experinicnts  such 
as  I  found  ])lcascd  the  king's  fancy.  And  when  I  had  s])cnt  500/. 
or  1000/.,  gott  sometimes  one  lutlf,  sometimcs  2  thirds  of  what  I  had 
exjiended.  Sometimes  I  had  j)ensions,  sometimes  none.  And  care 
was  taken  by  the  ministcrs  of  state  (under  whom  I  was  forccd  to 
truckle,  wayting  oft  at  their  doors  among  the  footmen)  that  one 
thing  should  bee  spent  before  I  gott  another.  One  wliile  I  was 
made  a  commissioner  of  excise,  paying  part  of  it  to  one  who  had 
procured  it.  But  in  a  few  years  being  run  in  dcbt  by  chargeable 
experiments  I  was  forced  to  part  with  it.  At  last,  with  much  ado, 
I  gott  those  pensions  that  I  have  of  late  years  enjoyed,  but  they 
being  very  often  stoj^t,  I  was  at  great  loss  and  expence,  borrowing 
money  at  50  in  the  hundred  and  so  anticipating  my  pension. 

About  two  years  before  the  king's  death,  hee  sent  mee  into  France 
about  that  king's  water-works,  and  I  borrowed  near  a  thousand 
pound  upon  my  pension  (to  repay  the  dowble  to  those  who  lent  it) 
to  jDrepare  models  and  engines  of  all  kinds  for  that  expedition.  But 
I  was  no  sooner  arrived  there  but  the  lord  treasurer  by  his  Majestyes 
permission  stopt  all  my  pensions  for  three  years. 

King  James  did  indeed  at  my  retum  (which  was  with  the  loss  of 
above  1300pistoles,  as  may  ajopear  by  the  French  king's  answer  to 
my  last  petition  marked  D)  take  oft  the  stop  off  my  pension,  and 
ordered  the  payment  of  the  arrears,  but  permitted  the  lord  treasurer 
Rochester  to  cutt  off  above  1300/.  to  pay  the  workmen  for  the  en- 
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gin  that  serve?  Windsor  Castle  with  water  upon  the  accoiint  of 
some  boons,  and  sorae  reimbursments  I  had  gott  of  King  Charles  in 
about  a  year  and  a  halfs  time  before  my  going  over  into  France. 
And  one  of  the  boons  was  150/.  which  payd  for  the  jewel  hee  gave 
mee  for  pleasing  him  with  the  engine,  and  in  remembrance  of  old 
services,  which  jewel  I  was  forced  to  pawn  and  part  with  at  Paris  to 
furnish  myself  with  money  to  bring  mee  back  to  England. 

As  an  addition  to  all  these  misfortunes,  having  charitably  redeemed 
a  certain  woman  (whose  moralls  I  then  knew  not  at  all)  from  perish- 
ing  in  a  prison,  was  inhumanely  betrayed  by  her,  under  a  pretence 
of  gratitude,  into  a  vain  expectation  of  marrying  an  heiress  of  20 
thousand  pound.  And  swallowing  too  greedily  the  gilded  bait,  it 
proved  my  utter  ruin. 

I  know  it  is  objected  against  mee,  that  I  have  been  extravagant 
in  expences  with  several  wines.  And  I  must  confess,  that  was  the 
only  content  I  had  in  the  world,  all  other  things  proving  cross  and 
full  of  trouble  and  bitterness.  Besides  that,  I  never  frequented  either 
tavern,  or  kept  in  pension  woraen  of  pleasure.  And  what  raoney 
ever  came  to  my  hands,  excepting  about  6  or  700/.  per  annura,  in 
ray  family  or  relating  therein,  went  amongst  workmen  of  all  sorts, 
for  engins  and  chargeable  experiments  to  please  and  divert  His  Ma- 
jesty ;  or  else  for  secret  service,  which  were  often  very  considerable 
sums.  Somewhat  may  bee  judg'd  by  the  paper  (E).  I  am  sure  I 
have  now  hardly  left  ten  shilUngs  in  the  world. 

After  all  I  woukl  fain  retire  and  spend  my  life  in  a  Christian  so- 
litude,  and  heartily  beg  you  to  lend  me  your  helping  hand,  to  have 
my  condition  truly  represented  to  His  Majesty,  whereby  you  will 
highly  and  for  ever  oblige 

Your  most  affectionate,  humble  and  faithfull  servant, 

S.  MoKLAND. 

May  3rd.  1689. 

P.S.  There  is  one  thing  that  I  omitted  in  the  abbreviat  of  my 
own  history,  which  is,  that  when  I  did  engage  to  serve  the  late 
King  Charles  2nd,  and  did  reveal  some  consj^iracy  against  his  life,  yet 
at  the  same  time  I  plainly  sent  him  word  that  it  was  upon  con- 
dition,  that  I  might  never  be  calVd  to  bear  wituess  against  any  of  the 
conspirators,  if  t/pon  his  restauration,  tJiey  shoitld  happen  to  bee  ar- 
raic/ned  at  the  barr  ofjustice.  And  when  Sir  H.  Vane  was  ordered 
to  bee  brought  to  his  tryall,  the  Attorney-Generall  did  indeed  send 
for  mee,  and  did  very  much  press  mee  in  privat  (and  that  in  the 
King's  name)  that  I  would  appear  as  a  witness  against  him,  foras- 
much  as  His  Majesty  had  been  informed  that  I  was  privy  to  many 
transactions,  where  the  said  Sir  Henry  Vane  was  principally  con- 
cerned,  that  would  by  the  law  of  England  bee  adjudged  high  treason. 
But  my  answer  to  him  was  this,  that  I  hoped  His  Majesty  would 
remember  his  promise,  that  not  a  hair  of  their  heads  should  ever 
be  toucht  upon  any  account.  Besides  that  I  would  rather  be  prest  to 
death  than  come  in  judgment  against  either  him  or  any  other,  whose 
designs  I  had  formerly  discovercd.  And  thereupon  went  home   to 
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my  house,  and  burnt  a  certaiu  sheet  of  paper  all  written  with  Sir 
H.  \'ane's  own  hand  (which  was  a  draugJit  of  a  model  of  a  new 
govcrnment  with  severe  reflections  on  monarchy),  as  also  several 
other  pa])ers,  which  would  have  been  grcat  evidcnce  against  him. 


Extract  froni  anolher  httcr  of  Sir  Snnniel  Morland  to   Archblshop 
Tenisun,  dafed  Julij  '20th,   1G8S. 

In  the  interim    I  began  to  consider  that  pcrhaps   I  might 

do  the  ])ublic  sotne  kind  of  service,  during  this  my  retired  life,  by 
explayning  in  a  new  manner  and  method,  the  first  six  books  of 
Euchd,  and  reduciiig  them  to  common  use  and  ])ractice,  and  making 
all  things  jihiin  and  ea«y  to  the  meancst  ca]iacity  ;  which  is  a  thing 
that  in  my  opinion  would  bee  of  excellent  and  singular  use,  as 
well  for  all  publick  schools  as  for  all  young  students  in  the  uni- 
versities ;  but  as  yet  has  not  been  jjerformed  to  purpose  by  any 
author  that  I  have  seen  whatevcr. 


The  following  paper  is  taken  from  the  same  manuscript. 

The  i^roposalls  Sir  Samuel  Morland  gave  unto  Major  Wildman  for 
the  King's  secret  service  were  as  foUowes. 

1 .  To  open  any  letter  though  written  and  seald  up  with  all  the 
care  and  nicety  that  is  practicable  ;  and  having  coppied  out  the 
contents,  to  seal  the  samc  uj)  again,  with  as  many  as  shall  be 
desired  ;  provided  he  have  the  same  paper,  wax  and  ink,  that  the 
party  that  wrot  and  seald  it  shall  be  so  far  from  discerning  his 
letter  to  be  opend  or  disfigured,  that  he  shall  not  know  his  own 
letter  from  the  other  counterfeits. 

2.  To  wash  a  writtcn  pa]>er  as  white  as  before  it  was   written. 

3.  To  counterfeit  all  handwriting  so  dexterously,  that,  u])on  oc- 
casion  of  state,  the  king  may  send  the  co])])ies  and  keep  the  ori- 
ginalls  of  any  letters,  dispatches  or  other  ])apers,  till  any  designes 
be  ripe  for  conviction. 

4.  To  coppy  any  number  of  whole  sheets  of  paper  close  written 
on  both  sides  in  as  many  minutes  time,  with  this  advantage,  that  it 
will  be  im])ossibIe  for  the  co])pies  to  be  erronious  (a). 


III.  A  Magnetical  Problem   by  Thomas  Lydyat,  from  the  Bodleian 
MS.  No.  313. 

First, — Considering  the  declination  of  the  needle  touched  with  the 

(a)  This  docuraeiit  lias  been  copied  "  in  a  niinute  "  on  the  paper  immediately 
following  it,  and  can  be  distinctly  read  by  holding  it  to  the  hght.  Next  follows 
"An  ohl  wnting  pale,  and  almost  worn  out,  copyed  in  a  minute  from  both  sides," 
wliich  is,  however,  ratlier  indistinct. 
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magnes  or  loadstone,  from  the  plain  of  the  horizon,  for  shewing  of 
latitudes,  I  demand  whether  the  loadstone,  as  it  lyeth  in  its  natural 
place  and  mine  in  the  earth,  hath  not  the  two  points  of  north  and 
south  directly  respecting  the  north  and  south  poles  of  the  earth.  If 
so,  then,  whether  a  straight  steel  wire,  hung  by  the  middles  with  a 
small  thread  in  equal  btdance,  and  touched  on  either  end  with  the 
north  or  south  point  of  the  stone,  will  not  likewise  directly  respect 
the  north  and  south  poles.  I  say,  touched  hard  with  the  very  end  of 
the  wire  :  not  as  the  usual  manner  is,  drawn  or  pressed  with  the  north 
or  south  end  of  the  stone,  along  firom  the  middle  to  the  end  of  the 
wire :  which,  as  it  may  seem,  makes  the  needle  decline  more  than 
due. 

Secondly, — Considering  thevariationof  the  magnetical  needle  from 
the  plain  of  the  meridian  for  shewing  of  longitudes,  I  demand  whether 
the  same  magnes  or  loadstone,  l.ving  in  his  natural  place  and  mine 
in  the  earth,  hath  not  as  those  two  principal  points  directly  respect- 
ing  the  north  and  south  poles  of  the  earth,  so  also  every  other  tv»-o 
opposite  points  of  itself  in  the  like  natural  force  (although  not  in  the 
same  degree  of  force)  respecting  those  points  of  the  earth  whereunto 
it  hath  like  situation.  So  that,  for  example,  to  speak  only  of  three 
other  being  the  chiefest,  a  wire  touched  in  manner  aforesaid,  with  the 
vertical  or  opposite,  that  is  to  sav,  uppermost  or  nethermost  point  of 
the  stone  lying  in  or  newly  taken  out  of  his  mine,  by  his  free  motion, 
will,  in  the  same  horizon,  turn  that  end  directly  up  or  down-right, 
and  take  wholly  to  itself  the  situation  and  place  of  so  much  of  the 
axis  of  that  horizon  :  and,  moreover,  there  being  a  line  drawn  round 
about  the  stone,  sequidistant  from  his  poles  of  north  and  south,  a  M-ire 
touched  in  that  point  thereof  that  in  the  stone's  natural  situatiou  re- 
specteth  the  east  or  west,  will  likewise  turn  itself  and  lie  level  in  the 
plain  of  the  same  horizon  direclly  east  and  west :  and  finally,  a  wire 
likewise  touched  at  a  quarter  of  the  said  circle's  distance,  will  duly 
assume  to  itself  that  situation  and  place  where  the  plains  of  the 
meridian  of  the  same  horizon  and  sequinoctial  meet  with  and  cross 
and  cut  each  other.  I  say  still.  the  same  horizon  :  because  loadstones 
of  divers  countries  must  consequently  have  and  shew  divers  horizons 
and  meridians  with  points  correspondent  ;  there  being  no  natural 
horizon  or  meridian,  or  east  and  west,  in  the  world,  as  there  is  sequi- 
noctial,  and  north  and  south. 

This  have  I  conceived  in  my  mind  many  years  since,  upon  com- 
paring  of  our  countr^-man  Xorman  his  Xew  Attractive,  concerning 
the  declination  of  the  magnetical  needle  by  himself  first  observed, 
and  variation  of  the  same,  Avith  Baptista  Porta  his  book  de  mirabili- 
bus  magnetis  ;  but  hitherto  partly  I  have  not  had  fit  opportunity  to 
make  trial  thereof,  and  partly  I  have  neglected  it,  by  reason  I 
found  it  flatly  contradicted  by  D.  Gilbert  in  divers  places  of  his  books 
de  magnete,  and  also  by  some  of  my  leamed  friends ;  who,  being 
asked  by  me,  whether  a  needle  touched  in  any  other  place  of  the 
loadstone  besides  the  poles,  would  respect  the  poles  in  like  manner 
as  if  it  were  touched  in  either  pole,  answered  that  it  would  in  like 
manner.   tho'   not  in  like  force,  but  bv  so  much  the  weakHer   l)v 
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Ikjw  much  it  was  touchcd  thc  farthcr  from  the  poles  ;  and  that  heing 
touched  in  the  circle  drawn  ivquidistant  from  the  polcs,  answering 
the  pcquinoctial  of  the  worki,  it  would  have  no  respcct  at  all.  All 
which  notwitlii^tandini;;,  many  timcs  musinf?  with  mysclf  and  thlnk- 
ing  on  it,  and  fiiuHns:  as  yet  no  other  sutiiciert  rcason  of  the  decli- 
nation  and  variution  hotJi,  I  suppose  it  possihle  and  hkely  tliat 
the  loadstone  gencrally  and  totally  hoth  may  havc  such  a  respcctive 
force  in  it,  as  I  have  said,  lyinp:  in  his  natural  mine  or  ncwly  takcn 
out  of  it;  and  also  may  rctain  thc  samc,  and  imjjart  it  forcihly  cnough, 
a  goodwhile  after  :  if  so  hc  it  he  laid  and  kcj)!  stili  in  the  like  situ- 
ation.  But  tlie  cause  why  fcw  ioadstoncs  of  many,  do  rctain  the  samc, 
[wiiich  madc  Sevcrtius,  in  his  first  hook  Orhis  Catoiitrici,  tiiink  there 
werc  divers  kinds  of  thcm.  some,  wiiereof  hereports  liimself  and  othcrs 
to  havc  madc  suthcient  triai,  having  more  points  of  resjject  (nameiy, 
east  and  west)  than  otliers,]  may  he  for  tiiat,  for  the  most  j^art  witli- 
out  regard  they  are  laid.  or  else  by  rcason  of  tiicir  sliape  thcy  fall  and 
lie  long  in  a  diverse  or  contrary  situation  from  tiiat  wiiich  was  tiieir 
natural ;  now.  that  side  upward  wiiich  was  downward,  now  that  side 
eastward  wiiich  was  wcstward,  now  that  side  northward  which  was 
southward;  wherchyit  comes  to  ])ass  that  witiiin  awhiie,  as  thcy  are 
mucli  im])aired  in  their  two  ijrincijjal  rcspective  points  of  north  and 
south.  so  tlicy  hecome.  as  it  wcre.  giddy  and  mopish,  and  at  length 
almost  quite  defectivc  in  the  other. 

Now,  ifthis  ])rove  true,  I  dare  avouch,  that  therehy  is  given  a  most 
certain  and  rcady  means  of  measuring  the  longitudes,  or  east  and 
^yest  distances  ;  and  withal  a  most  easy  way  of  sailing  by  a  great 
circle,  that  is  to  say,  the  shortest  cut,  toward  what  position  or  situ- 
ation  soever  ;  the  vertical  toucli  for  the  raost  part  being  fittest  for 
this  use,  and  an  fequinoctial  for  the  other  ;  whereas  the  polar  touch 
can  demonstrate  only  the  latitudes,  although  them  of  all  other  tiie 
most  firmly.  But  touching  these  corollaries  there  needs  not  any 
further  discourse,  until  experimental  proof  be  made  of  the  former 
problem. 

Th.  L. 
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